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Lowell Gas Company in Massachusetts had typical New 
England climatic conditions in mind when they installed 
American W-210 Welded Steelcase Meters and Model 
1413-B Reliance Regulators. This measurement and con- 
trol team was selected for maximum accuracy, depend- 
able service and minimum maintenance costs. 

Modern American Welded Steelcase Meters provide a 
new approach to the economics of meter maintenance and 
retirement. Major repairs are eliminated and periodic 
minor adjustments are easy to make. Rugged, pressed 
steel construction for exceptional durability and proven 
Tinned Steelcase Meter performance are combined to 
provide long service life at lowest cost per meter per year 
of service. 

The Reliance 1413-B Regulators provide maximum 
regulation dependability under the most severe conditions. 
An internal relief valve vents the full line capacity in case 
of emergency, preventing dangerous downstream pressure. 

Request Bulletins 102.1 and 304 for complete details. 


A typical home in Chelmsford Farm Estates, where Lowell Gas 
Company has installed American® Meters and Reliance Regu- 
lators for maximum dependability and low maintenance costs. 
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WELDED STEELCASE METERS 


FOR NEW ENGLAND SETTINGS 
eliminate major repairs 












American Welded Steelcase Meters are available 
in capacities from 75 to 300 cfh—5 psi maximum 
working pressure. Series 1400 Reliance Regula- 
tors for house service applications have 125 psi 
maximum inlet pressure. 


GENERAL SALES OFFICE: Philadelphia 16, Penna. 
Albany « Atlanta * Baltimore « Birmingham « Boston 
Chicago « Dallas * Denver « Houston « Kansas City 
Los Angeles * Minneapolis * New York * Omaha « Pitts- 
burgh ¢ San Francisco * Seattle * Tulsa * Wynnewood 
IN CANADA: Canadian Meter Company, Ltd., Milton, 
Ontario * Calgary * Edmonton « Montreal « Regina 
Vancouver 
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Dear Reader: 


If nuclear attack should occur tomor- 
row in your community or in your service 
area, is your company prepared to meet 
the disaster and continue operations? 


What plans have been made for pro- 
hy viding shelter for company personnel? 

Have essential company records been 

microfilmed and stored in a distant, safe 
" place for future reference if the originals 
em. (are destroyed? Have company personnel 
been adequately educated and trained in 
the roles they must perform in such an 
emergency? 

Will your company be able to provide 
some continuity of service in a post-attack 
period? Has a plan been worked out with 
local city, county, state, and regional 
Civil Defense organizations to maintain 
priority services? Will your business or- 
ganization still be in existence even if key 
personnel and directors are lost? What is 
your community’s “survival plan”? 


If your utility firm has not made plans 
to cover every contingency to assure itself 
that it will remain “in business”... then 
it should begin action now to make such 
plans. 

Even if your community does not 
undergo nuclear attack, you should be 


nearby communities that might be hit. 


Things you should know about Civil 
Defense, what you can do, and how it can 
be done will be featured in a special re- 
port in the January 1962 issue of AMERI- 
CAN Gas JOURNAL. 





This special report is being developed 
by AGJ’s editors with the assistance and 
cooperation of Civil Defense officials and 
the Emergency Planning Committee of 


the Southern Gas Association. Much of 3 


the suggested planning aid material was 
developed at a recent SGA Roundtable 
Conference in New Orleans, where some 
0 gas utility company personnel dis- 
cussed effective civil defense planning and 
all of its ramifications. 

Whether or not our nation is ever sub- 
ected to nuclear attack, we must be 
prepared. Survival depends upon prepar- 
edness, and the nation’s gas distribution 
utilities can perform a valuable service by 
Working closely with local CD agencies, 
‘y developing and keeping up-to-date 
their own emergency plans, and... in 
some Cases . . . by taking the lead in their 
‘ommun ties to emphasize the need for 
idequa . well-planned Civil Defense 
Organiza‘ion. 

— The Editors 





prepared to offer emergency assistance to # 
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New concept in underground storage for low temperature (— 258 F) liquid 
methane uses a frozen hole-in-the-ground with gas-tight aluminum roof 


to achieve safe, low cost storage. 


Investment Per Customer: Can It Be Reduced?.............. 25 


Yes...says author...if you take advantage of modern materials and 
methods such as smaller, higher pressure mains; copper tubing for service 
lines; use of modern construction equipment, and other time-money-labor 


saving ideas. 
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When can LNG be used most effectively and most economically for peak 
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current economic cost data. 
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News about planned and proposed construction projects in the gas dis- 
tribution industry. 
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FOR THE TOUGHEST CONDITIONS! Beneath busy highways... 
under heavy earth loads...where shifting soils or unstable bed- 
ding can be expected . .. where high internal pressures or extreme 
shock loads will exist... AMERICAN DUCTILE IRON® pipe provides 
additional factors of safety. Here are the well-known strength, 
toughness and corrosion resistance of gray iron plus ductility 
approaching that of steel. AMERICAN DUCTILE IRON® pipe for 
gas service will actually bend under stress and absorb severe 
shock loads. 
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STILL INTACT...AFTER IMPACT! How's this for resistance j& ‘"ePet 
F to shock and impact? A 3%-ton weight was dropped from 4 

eae — height of 25 feet on a 16” AMERICAN DUCTILE IRON pipe. 

ee The result...the pipe was damaged by the weight but (© I& hember 

a mained in one piece! The clearly defined puncture caused by —. 
the weight tip is graphic proof of the unusual resistance 10 J year. s. 
impact and excellent bendability of AMERICAN. DUCTILE J Sle co 
IRON® pipe. a 


AMERICAN CAST IRON PIPE COMPANY}: 
BIRMINGHAM ALABAMA 















































PUTTING ON THE PRESSURE: Rigid hydrostatic tests prove the 
high pressure capability of AMERICAN DUCTILE IRON® pipe. For 
example, 4’ AMERICAN DUCTILE IRON® pipe withstood an inter- 
nal hydrostatic pressure of 6,870 psi before bursting. - 
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NEWS HILITES OF THE INDUSTRY 


Tombstone, Arizona, called “the town too tough to die,” has voted to sell 
its municipally owned gas and electric systems to the investor-owned Arizona 
Public Service Company. Vote was 261 for, 159 against with 420 of the 
community’s 451 registered voters going to the polls. 


Natural gas will be made available to some 100,000 new residential cus- 
tomers in Florida as result of FPC’s okay on Houston Corporation’s plan to 
expand pipeline deliveries of its two affiliate pipeline companies from 275,- 
000,000 to 371,000,000 cu ft per day. FPC had conditionally authorized the 
expansion last August; conditioning revolved around rates to be paid pro- 
ducers. Latest FPC action will allow producers to receive initial contract 
prices without refund requirements until price is finally determined; none of 
the prices, however, are to exceed area price ceilings set by the FPC. 


Huge gas reserves under the widespread King Ranch in South Texas, 
developed by Humble Oil & Refining Co., would be made available to 
Columbia Gas System under a plan on which applications have been filed 
with the FPC by Monterey Gas Transmission Company and Columbia Gulf 
Transmission Company. Monterey would acquire the Humble reserves by 
purchase in place, buy a 238-mile 30-in. transmission and gathering system 
for $27,700,000 and spend $32,760,000 for 216 miles of 30-in. to deliver gas 
to Columbia Gulf near Alexandria, Louisiana. The gas wouid be delivered for 
account of Columbia Gas System’s affiliate, United Fuel Gas Company. In 
all, some $84,000,000 would be spent by Columbia Gulf, Ohio Fuel Gas, 
United Fuel Gas, and Kentucky Gas Transmission by 1965 for new facilities 
to take the gas supply. Monterey’s application estimates the Humble reserves 
(6.2-trillion cu ft) could be delivered in Kentucky over their life at a cost 
of 35.63¢ per Mcf. 


Top 10 producers of natural gas in 1960, as shown by FPC figures for that 
year for sales in interstate commerce were: Phillips Petroleum Co., 688.7- 
billion cu ft, average price per Mcf of 14.3¢; Pan American Petroleum Corp., 
443.1 and 14.3¢; Humble Oil and Refining Co., 330.6 and 17.6¢; Gulf Oil 
Corp. (including Warren Petroleum), 316.5 and 15.2¢; Shell Oil Co., 303.4 
and 18.9¢; Texaco, Inc., 273.0 and 17.5¢; Cities Service Companies, 264.8 
and 14.0¢; Socony Mobil Oil Co., 217.7 and 15.0¢; Atlantic Refining Co., 
205.6 and 14.7¢; and Union Producing Co., 193.5 and 12.8¢. 


Liquefied natural gas from the Sahara will be imported into Great Britain 
by the British Gas Council under a plan approved by England’s minister of 
power over objections by Britain’s nationalized coal industry. Gas from the 
Hassi R-Mel field will be delivered to a liquefaction plant at Port Arzew. 
near Oran in North Africa. The $39,400,000 plant to produce liquid methane 
will be built by Camel, an Algerian firm. Two special tankers, of 12,000-ton 
capacity each, will be built to transport the LNG... at an annual rate of an 
equivalent 35.4-billion cu ft. British Methane Ltd., owned 50% each by 
Conch International Methane Ltd., and the British Gas Council, will trans- 
port the LNG and charter the tankers. Seven of 12 British area gas boards 
will be supplied initially from regasification equipment at Canvey, on the 
North Thames. 


Another step in the realignment of the Columbia Gas System companies 
is nearing with FPC approval of plan for Manufacturers Light and Heat 
Company of Pittsburgh to sell its distribution facilities in Pennsylvania to an 
affiliate, Columbia Gas of Pennsylvania, Inc. Latter’s facilities would be sub- 
ject only to state regulation in Pennsylvania. Manufacturers’ production, 
storage, and interstate gas transmission facilities would be retained and 
operated subject to FPC jurisdiction. 
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HERE’S HOW |: 











PROBLEM: 


Tie in a new, permanent 6” line to present 
operating system without interrupting flow. 
Provide means of valving in new line with- 
out installing permanent valves. 


NEW LINE 
= oe oe 


‘_ 

i Attach Mueller CH-6 Drilling Machine to = 
outlet of fitting by using companion flange. Stra 
Bolt Mueller H-17340 Stopping Machine and , = 
Gate Valve to flange of fitting. Make cut into 
line. (‘‘CH-6"' will automatically make cut and 
disengage feed without supervision.) 











THREADED 
OUTLET 












# Rr 

an)’ 

COMPLETION CAP 

Weld exclusive Mueller Extension Stopper 
Fitting to operating line. (6” fitting shown, 
Other sizes from %” to 8” available.) Hot 




















: Retract CH-6 boring bar. Low- Sho: 
<2 “\ er cylindrical stopper into fit- Nor 
-. ) \} ting with operating crank, Gre 

) j Expand stopper in fitting, Wes 
using ratchet handle, until a 
complete shut-off is made. 

















Calendar 


OF COMING EVENTS 


Decernber 

37 National Association of Home 
Builders Convention, Chicago, Illinois. 

4.5 Florida Natural Gas Association, 
Annual Sales Conference, Sarasota, 
Florida. 


January 
17 NEGA-Operating Division, Shera- 
ton Plaza, Boston, Massachusetts. 
NEGA Accounting Division, Yan- 
kee Drummer Inn, Auburn, Massachu- 


setts. | ce . j Lone Star 


february oe an 
5.7 Distribution Contractors Associa- a API 


tion, annual convention, Muehlebach a 
Hotel, Kansas City. eo a ; 
14-16 A.G.A. Home Service Workshop, | , Line ad | oy= 


Milwaukee Inn, Milwaukee, Wisconsin. 


March 


46 Institute of Appliance Manufac- FULLY NORMALIZED 
turers annual convention, Netherland 
Hilton, Cincinnati, Ohio. 

4-8 ASME Gas Turbine-Process In- 
dustries Conference, Shamrock-Hilton 
Hotel, Houston, Texas. 

19-23 NACE 18th annual conference 
and 1962 corrosion show, Kansas City, 
Missouri. 

22-23. New England Gas Association an- 
nual meeting, Statler Hilton, Boston, 
Massachusetts. 

26-28 A.G.A. General Management Sec- 
tion annual conference, Denver Hilton 
Hotel, Denver, Colorado. 





April 

2-4 +National Conference of Electric & 
Gas Utilities Accountants, Bellevue 
Stratford Hotel, Philadelphia, Pa. 

25  A.G.A. Distribution Conference, 
San Francisco, California. 

9.10 Mid-West Gas Association, annual 
meeting, Hotel Radisson, Minneapolis, 
Minnesota. 

10-12 A.G.A. Sales Conference on In- 
dustrial and Commercial Gas, Shore- 
ham Hotel, Washington, D. C. 

17-19 Southwestern Gas Measurement 
Short Course, University of Oklahoma, 
North Campus, Norman, Oklahoma. 

3-25 GAMA Annual Meeting, The 
Greenbrier, White Sulphur Springs, 
West Virginia. 

5-27 Indiana Gas Association annual 
meeting, French Lick, Indiana. 

3-May 2 Southern Gas Association an- 
nual convention, Houston, Texas. 

3-May 2 A.G.A. Transmission Confer- | Joe Roughneck’s 
ence (combined with SGA annual con- Steel Mill 
vention), Rice Hotel, Houston, Texas. 


May 


1-11 \.G.A.-PCGA-CGA public rela- 
tions workshop, Olympic Western, Se- 
attle. Washington. 

13-17 \.G.A. research and_ utilization 
confe ence, Cleveland, Ohio. 

16-18 ' cnnsylvania Gas Association an- 
=” eeting, Pocono Manor, Pennsyl- 
ani: 

21-23 = G.A. Mid-West regional gas a 
Sales onference, Edgewater Beach Ho- EXECUTIVE—SALES OFFICES 
tel. ¢ icago, Illinois. J W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 

3-26 lorida Natural Gas Association, 4 DISTRICT SALES OFFICES 

convention, Robert Meyer 912 Republic National Bank Building, Dallas, Texas 
Jacksonville, Florida. aa Houston, Texas | Midland, Texas | Tulsa, Oklahoma 
G.A. Eastern Gas Sales Con- 
. Savoy Hilton, New York. 
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Five new Rootsmeters provide 


EVERYTHING YOU WANTED 


IN A HIGH CAPACITY GAS METER... 


AT LESS COST! 


Make a list of all the things you want in a gas meter 

. one with a capacity as high as 23.1 million scfd 
when handling gas at 125 psig. Then take a careful look 
at the trim new line of Roots high capacity, rotary 
positive gas meters. You’ll quickly see that here is the 
sure way to get accurate metering performance covering 
a wider flow range at less measurement cost than ever 
offered before. 

The secret lies in Roots rotary positive design, in 
Roots rotary positive experience, and in Roots preci- 
sion manufacture. Here’s what they can do for you: 

® ‘ow initial cost. One compact, high capacity 
Rootsmeter does the work of two or more meters of 
other types. 


® ‘teduced installation expense. A Rootsmeter re- 


place ; other single or multiple meter installations sever- 
al tines its size and weight. Straight through flow 
achic -es substantial savings in piping and foundation 
cost; 


® \linimum operating costs. There are no valves, 


diap! -agms or other complex linkages to wear and 
caus: inaccuracies. Maintenance is simplified, using new 
sight gauges to observe gear and bearing lubrication. 
Mec’ nical condition and accuracy are assured by an 
occa: onal check of operating differential. 
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*Dial rate 


@ Permanent accuracy. Precision machined measur- 
ing chambers insure unalterable accuracy, unaffected by 
variations in specific gravity, rate of flow, or pressure 
pulsations. 


@ Simplified reading and recording. Integral volume 
counter reads directly in cubic feet of gas displaced. 
Instrumentation can be supplied for correction to stand- 
ard conditions. Readily adaptable for telemetering and 
remote recording. 

Here is truly the efficient and economical way to 
measure field gas, transmission and distribution loads. 

Want detailed facts and figures? Write today for new 
illustrated Bulletin M-361. 


ROOTS-CONNERSVILLE BLOWER DIVISION +» 900 W. MOUNT ST., CONNERSVILLE, INDIANA 
In Canada—Roots-Connersville Blower (Canada), Ltd. * 212 King St., West, Toronto 
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INDUSTRIES 
Inc. 
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MAYCO 


NYLON 
DIELECTRIC 
BUSHINGS 


Body of bushing is 
completely encased 
by metal when prop- 
erly installed. “Hex” 
is flush with fitting. 


Stop Electrolysis! 


@ Sandwiched between two 
dissimilar metals, Mayco nylon 
dielectric bushings prevent 
metal to metal contact — stop 
electrolytic action! 

Able to withstand pressures 
in excess of 1000 lbs. and tem- 
peratures over 
300°F, Mayco 
dielectric bush- 
ings gain added 
strength from 
clamping action 
of surrounding metal. 

Most sizes also available 
with extra-heavy “Hex” to fa- 
cilitate use of ordinary wrench. 

Couplings and unions also 
available factory equipped with 
Mayco bushings. 

















Order Mayco Dielectric Bushings 
from your jobber or write to: 


MAY PRODUCTS, INC. 


BOX 427, GALESBURG, ILLINOIS 


Manufacturers of: MAYCO dielectric fittings 
and MAYCO water softeners and filters 
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Chandler Elected 
IGT Board Chairman 

Marvin Chandler, president of 
Northern Illinois Gas Company and a 
vice president of A.G.A., is the new 
chairman of the 40-man board of 
trustees of the Institute of Gas Tech- 
nology. He also becomes chairman of 
the board’s executive committee. 

Chandler succeeds E. H. Tollefson, 
president of Consolidated Natural Gas 
Company, who was re-elected to the 
board but declined another term after 
serving three years as chairman. He 
will continue as a member of the 
board’s executive committee. 

William G. Hamilton, Jr., president 
of the American Meter Company and 
of GAMA, was also re-elected as a 
trustee and made a member of the 
executive committee. Lester Armour, 
vice chairman of Harris Trust and Sav- 
ings Bank, Chicago financial institu- 
tion, was newly elected to both the 
board of trustees and the executive 
committee. 

Other new members of the board are 
Jack V. Richards, vice president, Pub- 
lic Service Gas and Electric Company, 
and William P. Woods, president, 
Washington Natural Gas Company. 

Trustees re-elected for three-year 
terms include: Sheldon Coleman, chair- 
man, The Coleman Company; John E. 
Heyke, Jr., president, The Brooklyn 
Union Gas Company; Paul Kayser, 
chairman, El Paso Natural Gas Com- 
pany; W. E. Mueller, president, Colo- 
rado Interstate Gas Company; Karl E. 
Schmidt, vice president, Michigan Con- 
solidated Gas Company; J. McWil- 
liams Stone, chairman, DuKane 
Corporation; G. J. Tankersley, presi- 
dent, Western Kentucky Gas Com- 
pany; and Robert I. Wishnick, 
chairman, Witco Chemical Company. 


Peoples Gas Light Stock Split 

Stockholders of The Peoples Gas 
Light and Coke Company have ap- 
proved splitting the company’s capital 
stock on a _ two-for-one basis. The 
utility’s shareholders also voted an in- 
crease in authorized capital stock of the 
company from $200 million to $300 
million, and approved changing from 
$25 par value stock to shares with no 
par value, as well as a related change 
in the number of shares reserved under 
the company’s Employee Stock Pur- 
chase Plan from 150,000 with a $25 
par value to 300,000 shares of no par 
value. 
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H.S. Turkelson 


E. F. Semrad 







Wisconsin Utilities Assn. 
Names Semrad, Turkelson 

Ernest F. Semrad, vice president of 
operations, Milwaukee Gas Light Com- 
pany, was appointed chairman of the 
Gas Operating Section, Wisconsin Util- 
ities Association, during the operating 
and sales sections’ convention held in 
Milwaukee October 18-19. He succeeds 
William J. O’Donnell, vice president 
and general manager, Manitowoc divi- 
sion, Wisconsin Fuel and Light Com- 
pany. Linus F. Stoll, Oshkosh, gas 
staff engineer, Wisconsin Public Service 
Corporation, was appointed vice chair- 
man, succeeding Semrad. 

H. S. Turkelson, Kenosha district 
manager, Wisconsin Natural Gas Com- 
pany, was appointed chairman of the 
Gas Sales Section, succeeding Rolla N. 
Wilson, Eau Claire, manager, mer- 
chandise sales, Northern States Power 
Company. Joseph W. Collins, vice 
president and general manager, Wau- 
sau division, Wisconsin Fuel and Light 
Company, was elected vice chairman, 
succeeding Turkelson. 




















































FPC Issues New Gas Line Map 

A 1961 edition of map of major nat- 
ural gas pipelines has been issued by 
the FPC. The map, approximately 13 
by 18-in. in size, has a scale of 170 
miles per in. and is printed in five 
colors. It shows major existing pipe- 
lines, lines under construction or 
authorized but not yet started, and 
proposed lines pending Commission 
action. Copies may be ordered for 15¢ 
each from Superintendent of Docu- 
ments, U. S. Government Printing 
Office, Washington 25, D. C. Order 
number is FPC-M-61. 


Sabine Gas Company Sold 
Gas service functions and physical 
assets of Sabine Gas Company have 
been acquired by Central Louisiana 
Electric Company, Inc., through at 
exchange of properties for commo 
stock. Sabine Gas Company, which 
serves more than 2100 customers ! 
Sabine and DeSoto parishes, was owned 
and operated by the T. L. James and f 
Company, Inc., of Ruston, Louisian. 
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REGULATOR 


One of many compact, safe and reliable gas control installations 


This typical installation illustrates three Type “P” Pilot 
Loaded Reducing Regulators with Downstream Bleed. They 
handle inlet pressures to 1000 psi, and outlet pressures to 
300 psi. Three Type “Z” High Pressure Pilot Regulators 
operate to 750 psi inlet pressure with outlet pressures from 
2 to 300 psi. A Type “CBVA” Regulator (not shown) makes 
first stage pressure reduction. m AMERICAN® Integrating 


Orifice Meters in this installation (not shown) measure gas 
flow on four meter runs. AMERICAN® Pressure Controllers 
automatically increase or decrease flow. # The dependability 
and performance of these regulators and meters have been 
proven by the operating results of the thousands now in 
service. @ 

Write for bulletins containing complete specifications. 


a > , All over Colorado you will see installations equipped with RELIANCE REGULATORS and AMERICAN METERS for dependable contro! and precise measurement of gas. 
ysicai 
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General Sales Offices in principal cities 
in the United States and Canada 


RELIANCE 


3 and \ ¥ MEASUREMENT 
ENGINEERS 
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Research Center Planned 

A new, ultra-modern research center 
is planned by The Kendall Company, 
Chicago Division, manufacturer of 
Polyken industrial tapes and protective 
coatings. The new center, to be located 
in Barrington, Illinois, on 14 acres of 
wooded land, will have laboratories 
occupying 40,000 ft. Cost is estimated 
at $1,500,000. Expected completion 
date is fall of 1962. 

Approximately 65 research person- 
nel will be on the laboratory staff. Be- 
cause of the broad range of products, 
a wide diversity of scientific disciplines 
will be required. Personnel will include 
chemists, engineers, physicists, bacter- 
iologists, and other scientific techni- 
cians. Research emphasis will be on 
industrial adhesives and plastics. 


New FPC Unit Organized 

FPC has established a new Division 
of Management Assistance as a unit of 
its existing Office of Administration. 
At the same time the commission 
changed the name of the Office of Pub- 
lic Reference to the Office of Public 
Information. No personnel changes 
were involved in either action. 

New Division of Management As- 
sistance will continue to carry out the 
established management assistance 


functions of the Office of Administra- 























ARKLA GAS 
METERS 


WRITE, WIRE OR CALL: 


ARKLA METER 


A DIVISION OF ARKLA INDUSTRIES, INC. 


tion. In addition, it will be responsible 
for automatic data processing systems 
analysis and design and administration 
of a management information system. 
Other functions include studies of or- 
ganization, procedures, issuance sys- 
tems, and other special studies. 

No changes in organization or func- 
tions was involved in the redesignation 
of the Office of Public Reference to the 
Office of Public Information. This 
office serves as a liaison and contact 
for the Commission on public informa- 
tion matters, including press relations, 
the FPC’s publications program, and 
public reference services. New designa- 
tion was made to provide a title more 
descriptive of the functions of the 
office. 


Supplers Name Bovee 
Mayor for 1962-63 

Gild of Ancient Supplers elected 
Wayne H. Bovee, division sales man- 
ager of Hardwick Stove Company, 
Dallas, mayor for the 1961-63 term at 
its annual meeting during the recent 
A.G.A. convention in Dallas. He suc- 
ceeds Karl W. Schick, Minneapolis- 
Honeywell Regulator Company. 

Other officers named were: Senior 
warden—Lee A. Brand, vice president. 
Empire Stove Company, Belleville, 
Illinois; keeper-of-the-treasure—Leslie 











proof finish. . 





B. Moxon, vice president, J: seph 
Scholl, Inc., Philadelphia; clerk— Wij. 
liam B. Ashby, secretary, Ame ican 
Meter Company, Philadelphia. 

Aldermen elected were: West « oasi 
—Jack F. Ray, General Controls « om- 
pany, Glendale; Southwest — Thomas 
F. P. Kelly, Mavor-Kelly Com) any, 
Houston; Southeast — Franci- XK. 
Toney, M. M. Hedges Manufact ring 
Company, Birmingham; Midwes: —M. 
Ben Gault, Robertshaw-Fulton Con- 
trols Company, Youngwood, Pernsyl- 
vania; Northeast—Sol W. Weill. Ca- 
loric Corporation, Wyncote, Pennsyl- 
vania. 


Gas Turbine Generators 
Slated For Delaware 

Delaware Power and Light Company 
is installing two gas turbine generating 
units at an estimated cost of $2,250, 
000. One of the units, a GE industrial 
gas turbine unit, has generating capac- 
ity of 11,700 kw. The other unit, a 
Pratt-Whitney having generating ca- 
pacity of 12,900 kw will utilize a jet 
engine identical with the jet engines 
on modern airplanes. Both units are 
scheduled to be ready for operation 
by November 1, 1962, and will be used 
only for relatively short periods of peak 
demands for electric power. Both units 
will be fueled by natural gas. 


| V-175—175 cu. ft./hr. capacity 
| V-250—250 cu. ft./hr. capacity 


WE NOW MAKE TWO Arkla Gas 
J Meter models. . . they look alike, 
and are alike, except for the 
capacity. Same fine workman- 
ship, same lasting, corrosion: 


and most 


important: Extremely accurate! 
Order Arkla Gas Meters today. 





RUSSELLVILLE, ARKANSAS 
Phone WOodlawn 7- 2880 
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PLICOFLEX === 


Pipe Protective Tape 


Plicoflex butyl-vinyl laminated pipe protective tape 
guards your pipe under all conditions. Plicoflex tape is 


The liquid butyl Plicoflex primer and 
flexible butyl underlayer fill in all pipe 


surface irregularities for positive 
coverage. 


The vinyl outer layer increases resistance 
to 


Try Plicoflex on your next pipe 
protective job, you'll find it goes 
on easily, that total costs are low 
and that it gives the best protec- 
tion available to your pipe. 


10 colors, 4 thicknesses available. 


Write for descriptive literature 
or demonstration. 


TRADE MARK 


PLICOFLEX, INC. 


2425 Mowery Rd. _—~P. O.. Box 45911 Houston 45, Texas 
JAckson 6-371 | Teletype HO 277 
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Safety Awards Presented 
Eight Distribution Companies 
Safety Achievement Awards were 
presented to eight U.S. gas distribution 
companies during the A.G.A.’s 43rd 
annual convention. The awards, made 
annually to companies with the lowest 
employee accident frequency rates, 
were presented to: 


Natural Gas Distribution Companies 


Size Company 

1501 or more Baltimore Gas and 

employees Electric Company, 
Baltimore, Maryland 

501 to 1500 Central Illinois Light 

employees Company, Peoria, 
Illinois 

101 to 500 Iowa Power and Light 

employees Company, Des 


Moines, lowa 
Wisconsin Southern 
Gas Company, Inc., 
Lake Geneva, Wiscon- 
sin 


100 or less 
employees 


Manufactured and Mixed Gas 
Companies 


1501 or more Boston Gas Company, 


employees Boston, Massachusetts 

501 to 1500 Citizens Gas and Coke 

employees Utility, Indianapolis, 
Indiana 

101 to 500 Pennsylvania Gas 

employees Company, Warren, 
Pennsylvania 

100 or less St. Augustine Gas 

employees Service, Inc., St. Au- 


gustine, Florida 


World’s Biggest Helium Plant 
To Feature Deep Freeze Boxes 

World’s largest helium plant will be 
constructed at Liberal, Kansas, by Na- 
tional Helium Corporation, a newly 
formed company owned equally by 
Panhandle Eastern Pipe Line Company 
and National Distillers and Chemical 
Corporation. The U.S. Government 
has signed a 20-year contract for all 
of the plant’s projected production to 
go on stream in two years. Construction 
is scheduled to start in mid-1962. Cost 
was not disclosed. 

A major feature of the Liberal plant 
will be the world’s largest “deep-freeze” 
to be used in extraction of helium from 
natural gas. It will comprise three 10- 
story-high “cold-boxes” that will pro- 
vide a total of 200,000 cu ft of freezing 
space (equivalent to 20,000 home 
freezers of 10 cu ft capacity each). 
The plant will also represent the larg- 
est cryogenics processing operation in 
the world. Helium will be extracted at 
-300 F from natural gas that flows into 
Panhandle Eastern’s main compressor 
station at Liberal. 

A billion cu ft per day of natural 
gas, averaging 0.4% helium, will pass 
through the helium facility. 
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ASCOO 


announces the 
FIRST ALL GAS HEATING 


AND COOLING COMBINATION now in serv ce 


MODELS AVAILABLE IN 
5 TO 10 TON CAPACITIES 


The new gascool roof-mounted unit heats 


with gas—cools with gas. Ductwork expense 
is eliminated —no floor space is required. 


Quick, easy installation and low main- 
tenance costs combine to make a service- 
able, economical unit. Individual roof- 


mounted units give insurance against total 
breakdown. And—gascool can provide you 
with a unit for cooling only, if desired. 

industry 


gascool exceeds 


standards for quality, 





And 


and dependability. 


cooling, 


gascool is economical too — giving a savings of up to 61% in operating costs. 


gascool’s complete line includes models in 3 ton to 15 ton capacities with built in 


air cooled condensers, water cooled condensers, or remote type air cooled condensers; 
and roof mounted models with heating and cooling combination or cooling only in 


5 to 10 ton capacities. 


These features, plus others, make gascool the best buy. 


QUALITY 
All are found 






ECONOMY 


in a gascool Gas Powered Air Conditioning System 


DEPENDABILITY 


8401 Chancellor Row, Dallas, Texas 


Division of Aero-Test Equipment Co., Ine. 














Gas Plant For Sale 





operating condition. 


write, wire or phone 


CAPACITY: 7 M.M. CU. FT. PER DAY USING LIGHT OIL 


This plant consists of two converted CWG units complete with all 
ancillaries, including electrostatic tar precipitator, R-C exhausters 
and meters, and a 3 M.M. cu. ft. waterless gas holder. All in 


LOCATED AT VANCOUVER, B.C., CANADA 


For detailed technical information, removal conditions and terms, 


The Disposal Manager 

B. C. Electric Co. Ltd. 

Building No. 8, Foot of Carrall Street 
Vancouver 4, B.C., Canada 


Phone MUtual 3-8711 - Local 3437 


Highest or any offer will not necessarily be accepted and we reserve 
the right to waive any formality in opening and awarding the bid. 


B. C. ELECTRIC 








ge 
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All-Gas School Filmstrip 
To Be Available Soon 


A color-sound filmstrip patterned 
aftcr the findings published in the 
§.G.A.-A.G.A. research report, “A 
New Look at New Schools,” which de- 
scribes the use of a gas turbine power 
package to supply all the energy re- 
quirements of a compactly designed 
secondary school, will be available 
from the Southern Gas Association by 
January 1. The filmstrip is a project of 
the S.G.A. Heating and Air Condition- 
ing Committee. 

Film will highlight the many features 
of the completely air conditioned sec- 
ondary school — flexibility, controlled 
environment, convenience, freedom of 
teaching, high frequency lighting — 
while stressing that the gas turbine 
power package helvs make possible all 
these advantages at less first cost and 
lower operating cost. 

Purpose of the film is to bring to the 
attention of school boards, educators, 
PTA groups, Dads’ clubs, civic and 
professional organizations, and other 
interested groups, this new approach to 
the solution of the problem of economy 
and flexibility in school facilities. 


Oil, Gas Men Named To New 
Keystone Conservation Group 

Pennsylvania Governor David L. 
Lawrence has named a six-man Oil 
and Gas Conservation Commission 
that will have as its ultimate objective 
“the expansion of Pennsylvania’s pro- 
duction potential in a way that will 
take full advantage of the State’s vast 
untapped reserves.” 

In addition to Lewis E. Evans, Sec- 
retary of Mines and Mineral Industries, 
membership on the Commission in- 
cludes: W. Floyd Clinger, Warren, a 
newspaper editor and publisher and 
independent oil and gas operator; 
Thomas G. Johnson, Bethel Park, a 
major oil company attorney; William 
E. Snee, Belle Vernon, independent gas 
producer; Charles P. Duncan, Jr., 
Pittsburgh, geologist with Manufactur- 
ers Light and Heat Company; James 
R. Wylie, Wilkinsburg, vice president 
and general manager of Benedum 
Trees Oil Company, and Harold J. 
Magner, Pittsburgh, vice president of 
Delta Drilling Company, eastern divi- 
sion. 


Wori.i’s Fair Gas Building 
Presents New Concepts 

Ne’ and unique design concepts 
with ‘oad applications to future resi- 
denti: and commercial construction 
will | incorporated in the gas indus- 
tty’s * million exhibit at the 1964-65 
New ork World’s Fair. 

Ga industry leaders viewed a de- 
tailed cale model of the building for 
the fi, time recently in New York at 





a meeting in the Plaza Hotel. J. 
Anthony Panuch, vice president of the 
Fair, said that gas industry “is to be 
complimented for its determination to 
present an exhibit designed not only to 
attract maximum attendance, but to 
make lasting contributions to domestic 
and industrial technology.” 

According to the designers, Walter 
Dorwin Teague Associates, who are 
responsible for the creation of the gas 
industry’s exhibits, the design of the 
structure was determined by the con- 
cept of exhibit content. 

The light, open structure, with its 
air walls, integrated landscaping, and 


Newsreel 


large restaurant will provide an ideal 
setting designed to present the ad- 
vanced technology of the gas industry 
in a manner to have broad appeal to 
Fair visitors, Teague declared. 

The gas building will make out- 
standing use of new ideas in air con- 
ditioning. More than half of the 
20,000 to 25,000 tons of air condition- 
ing for Fair buildings will use gas, not 
only for air conditioning, but for most 
of the heating, cooking and water heat- 
ing as well. An estimated one billion 
or more cubic feet of gas will be used 
by exhibitors during the life of the 
exposition. 





4 recent major gas co. report shows: 


ia L000 beaks, 





sisnsiodmniancsnmssenapanttaeclen etn 





These figures are from an actual 11 month survey 
made by a major northeastern gas distribution firm. 
In other words, 85% of their pipe leakage was caused 
by corrosion. And on pipe that had been supposedly 
corrosion-proofed through the use of wrappings and 


coatings! 


Yet with the proper installation of Standard Mag- 
nesium Anodes most of these leaks could have been 
prevented! This would have saved thousands of dollars 
in repairs and unaccounted for gas and completely 
eliminated dangerous hazards. 


Standard Magnesium Anodes are the answer to 
your leakage problems caused by corrosion on old as 
well as new pipe — no matter what the soil conditions. 
It'll pay you to consult one of our representatives con- 
cerning your leakage problems. 






. Write for folder describing the causes of corrosion 
*" and how to prevent it. 


STEECEte VIET Crt} 





Corporation 


7507 East 4ist Street — Tulsa, Okla. 
GME GRO UND ANODES e WATER HEATER ANODES 
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C. C. Ingram L. H. Voelker 


C. C. Ingram has been appointed execu- 
tive vice president of Oklahoma Natural 
Gas Company, a position vacant since 
December 1955. Jack B. Eley succeeds 
Ingram in his former position of vice 
president of the land and geological de- 
partment. 





Leonard H. Voelker has been named 
industrial development manager, a newly 
created post, in Washington Natural Gas 

| Company. 


Changes in organization in the Gas 
Distribution Department of Public Serv- 
ice Gas & Electric Company, Newark, 
New Jersey, are as follows: James C. 
Costello, from division staff engineer to 
division superintendent, Southern Divi- 
sion, replacing Norman C, Small, retired; 
Arthur Barrowclough, from district super- 
intendent, Ridgewood District, to district 
superintendent, Passaic District, replacing 
John Selbach, retired; William Harkness 
from district engineer, Passaic District, to 
district superintendent, Ridgewood Dis- 
F l T " — Walter W. Werder, from +o age to 

~ ivision service engineer, Hudson Divi- 

oF ong erm Savings sion; Walter H. Browning, from division 

distribution engineer to division service 
e Low first costs engineer, Southern Division. 





¢ Major repairs eliminated Ray W. Spirek, Lodi manager for Ohio 


e Minor adjustments easy | Fuel Gas Company, has been promoted 
to make ings oa eg eer gm er Ww. 
iton who has been made Elyria divi- 

. Lowest cost per year of sion construction inspector. Robert D. 
service Hoskin has been promoted to omens 

e Excepti | manager at Willard. He succeeds old 
a outdoor P. Miller who has transferred to Norwalk 

y as division regulator man. Other promo- 





e Compact, light-weight tions include Richard Walker named serv- 





installations | ice foreman at wate = — E. 
| Linder, named Norwa ant foreman. 
e Rugged pressed steel : “4 
construction Wilson E. Wood has been appointed 
e Sustained measurement general superintendent of the Wachusett 
accuracy Gas Company. He was formerly construc- 
ey tion supervisor for Mystic Valley Gas 
e Capacities from 75 to Company. 
300 cfh 


Harold McGrath has joined the A.G.A. 
as special service representative, replacing 
Chet Wegener, resigned. McGrath will 


Ask your American represen- 
tative about the full line of 


Welded Steelcase Meters and call on magazine test kitchens, television 
their many advantages for all and photography studios and other public 
fuel gas services. See Bulletin opinion-forming organizations and serv- 


ice all types of gas equipment and offer 
assistance in securing gas appliances for 
these organizations in the New York 
Metropolitan area. McGrath comes from 
the Brooklyn Union Gas Company, where 
he has been employed for the past 25 


Sit: on stan mem aes wr j ; years. As a district service supervisor, he 


304 for complete details. 


AMERICAN 


directed a staff of 23 men who serviced 
and repaired all types of domestic and 
commercial appliances. 
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Seth Roberson E. H. Muehlhause 





Seth Roberson has been named vice 
president and general manager of Natural 
Gas Odorizing, Inc., of Houston. Rober- 
son has been with the firm for 13 years 
and succeeds W. M. Wilkinson who re- 
signed to accept a job as financial vice 
president of Kalvar Corporation. 













Ed H. Muehlhause has been named 
manager of Lone Star Gas Company's 
new data processing section. Muehlhause 
was formerly research engineer in the 
company’s research and development de- 
partment. 
















Francis W. Werring has been named 
division manager of the Baltimore Divi- 
sion of The Welsbach Corporation. He 
succeeds George Bender who recently re- 
tired after 55 years service with the com- 
pany. Charles D. Fell moved up from 
field sales representative to division sales 
manager. 


s product 









0,637 ar 











Donald E. Paul has been named man- 
ager of Laclede Gas Company’s budget 
and statistics department. He joined the 
company in May 1951 as a statistician. 






George W. Zinn has been appointed 
district sales manager of the Albuquerque 
District of Southern Union Gas Con- 
pany. He was formerly sales supervisor 







Carl H. Jenkins has been promoted t0 
general sales manager of The Gas Service 
Company, Kansas City. He _ replaces 
Floyd M. Rosenkrans who retired Octo- 
ber 1. Walter A. Dunn has been appointed 
service representative in the company’ 
recently added Savannah, Missouri, office 
Robert Grabham succeeds Harold D. 
McGrath, retired, as manager of the Ot 
tawa division. 












Melvin H. Rattray, Jr., has been pro 
moted from assistant manager of rales 
to manager for Texas Gas Transmissi0 
Company, Owensboro, Kentucky. 









Ralph S. Spritzer has been appointed 
general counsel for the Federal Powel 
Commission. Spritzer, a career Justice 
Department attorney, was formerly # 
assistant to the solicitor general. He suc 
ceeds John C. Mason, who returns to bis 
former position of deputy general couns¢! 







—— 









Arch A. Sproul has been electe« to thé 
board of directors of the Columbia G® 
System, Inc. Sproul has been a «<iirecto! 
of a Columbia subsidiary — Virginia Ga 
Distribution Corporation — for t!e pa 
three years. He is executive vice pesidet! 
of the W. J. Perry Corporation ani pres: 
dent of Perry Sproul Corporation, both of 
Staunton, Virginia. 
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Why drill services”? 


PUNCH ’em! 
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s product covered by 
Patent Nos. 


For taking services off mains. A quick, safe, 
0,637 and 2,990,731 


steel (shell casting) welding tee that incor-| 
porates in each tee a punch and positive 
shut-off. Does away entirely with drill devices. 
We also have a model threaded at the base 
to screw into the saddle. 


Punches. Y%/ 5/16” and ¥” diameter, rec- 
ommended for 5/16” (or thinner) pipe wall 
thickness. 2” diameter, restricted to use on 
Va” wall thickness or thinner. 


Each tee is tested to 5,000 p.s.i. hydraulic 

Four pressure, and carries ‘Rated 1,000 pounds”. 

small guides which A 5 to 1 safety factor. Made from steel similar 

hold punch to its to pipe, it welds easily, and in the saddle 
true axis. model, takes a perfect thread. 


WAAL Aa) 














Both sizes made have 1” base. Side 
outlet can be furnished %4” or 17 end 
beveled for welding, standard pipe 
size, either threaded, or smooth for 
compression coupling. Or outlet can 
be internally threaded for '/2” pipe size. 

With this tee you will be forever free 
from the cost of drilling machines, 
broken drills and drill machine mainte- 
nance and repairs. We feel this tee is 
the finest service improvement ever 
offered to the gas industry. Write for 
circular with installation instructions. 


vM..B.SKINNER co. 3 oiumca 
SOUTH BEND 21, INDIANA 
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AMERICAN’ 
VOLUME 


AND 


PRESSURE 
GAGE 


The American Volume and Pres- 
sure Gage records the time and 
pressure at which each unit meas- 
ure of gas passes through a meter. 
It may be used with regular, Base 
Pressure or Base Volume Indexes 
on large positive displacement 
meters. 


Clock or Index-driven models 
available. The Clock-driven 
model records the exact time of 
peak loads and the maximum flow 
rates. Each unit volume of gas 
can then be corrected by the pres- 
sure factor, providing greater 
accuracy than a 24-hour averag- 
ing method. It will also indicate 
line breaks, and the gas volume 
passed during the break when 
downstream from the meter. 


Index-driven model records pres- 
ure at which each unit volume of 
gas passes through the meter for 
correcting the volume to the base 
pressure. 


See Bulletin 202 for details. 


COMPANY 


Sales Offices in Principal Cities 
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W. M. Elmer, president of Texas Gas 
Transmission Corporation, is the new 
president of the Independent Natural Gas 
Association of America. He succeeds W. 
E. Mueller, president of Colorado Instate 
Gas Company. 


Darrel D. Byerley, field sales manager 
of Tinker & Rasor, San Gabriel, has been 
appointed general sales manager of com- 
pany’s newly acquired Detectron Division. 


Ernest H. Hundertmark has been pro- 
moted to senior engineer, gas measure- 
ment and regulation for The Peoples 
Natural Gas Company, Pittsburgh. 


Fred A. Crane has been elected vice 
president of Universal Field Services, Inc., 
Tulsa, serving as right of way consultant. 
Crane was formerly with Sinclair Pipe 
Line Company until his retirement in 
February. 


James B. Henderson has been named 
executive vice president of Transconti- 
nental Gas Pipe Line Corporation. Hen- 
derson became a member of the board of 
directors in March and will continue to 
serve in the dual capacity of director and 
officer. He has been vice president and 
general counsel for the past 12 years. 


Fred Johnston has been reassigned 
from service engineer in customer service 
to industrial engineer in the same depart- 
ment of Northwest Natural Gas Com- 
pany. Bill Monlux was promoted to field 
superintendent in the same department. 


John P. Crowley has resigned as vice 
president of sales for North Carolina 
Natural Gas Corporation. Crowley came 
to North Carolina Natural from Green- 
wich (Connecticut) Gas Company. He 
has announced no future plans. 


Miss Gussie Oglesby Jones has retired 
as advertising manager of Atlantic Gas 
Light Company. She joined the company 
in 1929 and was named ad manager in 
1939. 


Hermann Laudani has been named gen- 
eral superintendent of Mystic Valley Gas 
Company. Laudani was formerly superin- 
tendent of both production and distribu- 
tion. Richard H. Morrison replaces him 
as superintendent of production. Other 
company appointments include Carl P. 
Martinello as assistant production super- 
intendent and Anthony J. DiGiovanni 
distribution engineer. 


Deaths 


Harold S. Rand, manager employee 
relations and insurance for The United 
Gas Improvement Company, Philadel- 
phia, died October 8. He was returning 
from the A.G.A. Convention in Dallas to 
his home in Culpepper, Virginia, when 
he was fatally stricken with a_ heart 
attack. 

Carlyle Fraser, member of the board of 
directors of Atlanta Gas Light Company, 
died September 12 in an Atlanta, Georgia, 
hospital after a heart attack. Fraser had 
served as board member since January 
1948. 


Walter E. Long, retired president of 
The United Gas Improvement Company, 
died in October at his home at the age of 
82. He had been president of the com- 
pany from 1943 to 1954. 


Miss Eleanor Morrison, home service 
director for Michigan Consolidated Gas 
Company’s Grand Rapids district, 
drowned September 17 while swimming 
in Lake Michigan. 
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| ALEETSL/INE 
WELDING FITTINGS 


LITERATURE 
BY AIR MAIL... 


,..ask for it now. 


REDUCERS: Concentric and eccen- 
tric. Nominal pipe sizes 1” to 30”, 
ASA B16.9, ASTM A234. Schedules 
10 to 160, stainless steel, and other 
alloys. Special lengths and sizes, 


SADDLES: Conventional, and for 
pressure vessel heads. Nozzle sizes 
from %4” to 24”. Fleet-Line saddles 
weld neatly into place in much less 
time, and with much less welding 


rod, 


Full encirclement saddles. 


REDUCING TEES, Forged Steel 
Manifold Type. 


Dealers and Stocking Distributors 
throughout the United States and 
Canada. 


All orders acknowledged by air 
mail or long distance telephone and 
filled at once. 


STEEL FORGINGS, Inc 


P. O. Box 276B © Shreveport, |. 


ae 





GAS JOURNAL, December, 176! 

































Co-ordinate your Air Power with the SCHRAMM 


n Py Series 62 Pneumolractor 


Model 12F Backhoe 
Here is a new multi-purpose piece of equipment that will 





Model 4M Loader 
























| co-ordinate every task on your construction job. The new 
“Series 62” Heavy Pneumatractor is a self-propelled 125 
cfm air compressor . . . a powerful 42 hp tractor. ..a 
heavy-duty backhoe . . . and a hard-working loader. . . 
all in a single package. The “Series 62” will do all four 
jobs and costs far less than four separate units to do the 
same work, 
Check these new “Series 62” features: 
“Controlled Air Delivery” . . . select air power you need, 
from 42 to 125 cfm, to break out paving, drill rock, tamp 
backfill... even while using loader or backhoe. 
Indesendently-mounted frame . . . new, sturdy box steel 
4 frame for mounting accessories relieves crankcase, clutch 
n » and ‘ransmission from all stress and strain. 
| Moco! 12F Backhoe . . . heavy-duty box steel construction 
sir of c mpletely-new design . . . digs to 12’8” . . . hydraul- 
nd fe (call. operated. 
Moc ' 4M Loader . . . 4,000 Ib. capacity . . . longer, higher PART OF A 
reac... fully hydraulic . . . box steel for strength. SCH 1 AA Re 
Mai other new features bring you an “all-round” 
nc. mac ‘ne in a single package to save you initial investment, CO-ORDINATED AIR POWER 
Oper ing costs and maintenance expense. For full details 
I : : . “ . . . =a 
F incl: ‘ing the many accessories available write Schramm, ORAS 
Inc. *73 Garfield Ave., West Chester, Pa. 
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Roof installed over cavity with all associated piping in place. Roof is aluminum, is insulated 


internally. Top of ground around tank is also insulated — for structural, not thermal reasons. 


‘Frozen Earth’ Container 
For LNG Storage 





VAPOR VENT LINE 


LIQUID FILL LINE 


















INSULATED 
ALUMINUM 
ROOF 








FREEZE PIPES 














Vertical cross section of frozen earth container 


for LNG. 
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A REVOLUTIONARY FROZEN EARTH 
CONTAINER for storing liquefied natural 
gas at a temperature of —258 F has 
been successfully demonstrated at Lake 
Charles, Louisiana, by Constock-Prit- 
chard Liquefaction Corporation and 
Conch Methane Services Ltd. The dem- 
onstration, called “Operation Mudpie,” 
was witnessed by some 50 of the na- 
tion’s gas utility executives. 

Not much more than a sophisticated 
covered hole in the ground, the frozen 
earth container represents a completely 
new concept in underground storage of 
low-temperature liquid methane. The 
process involves freezing the ground 
surrounding the area to be excavated, 
excavating the hole, and then installing 
a vapor-tight-sealed aluminum roof 
over the hole before filling. 


Advantages over above-ground cry- 
ogenic storage methods are safety and 
lower cost. 

At the Lake Charles test site, the 
ground was pre-frozen by circulating 
a refrigerant through a circular ar- 
rangement of pipes buried 30 ft deep. 
As the frost boundary moved inward 
to the radius of the cavity wall, exca- 
vation was begun. The hole was dug 
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20 ft deep with a 20 ft diameter cavity, 
and a capacity of 850 bbl. Installation 
of insulated aluminum roof, sealed to 
the ground to be vapor-tight, provided 
a gas-tight vessel. 

The cold earthen wall, with no in- 
sulation and no liner, serves as_ the 
tank’s retaining wall. 

After a 30-day period prior to the 
demonstration, during which the cavity 
was filled with LNG, project engineers 
reported no gas leaks and no ground 
swelling problems. 

Site of the demonstration at Hay- 
mark Terminal near Lake Charles is 
the same locale where Conch built an 
experimental methane liquefaction 
plant in 1957. From the same location, 
liquid methane has been shipped via 
the “Methane Pioneer” to Great Brit- 
ain in a joint project with the British 
Gas Council to prove the economic and 
technical feasibility of ocean transport 
of LNG. The “Methane Pioneer” made 
seven round trips from Lake Charles to 
London. 


New Storage Concept 
Liquefied natural gas (LNG) has 

many possible commercial uses, and 

chief among them is its potentia’ for 
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pe:k shaving purposes. Such peak °° . PP ae ee ites oo T 06 
sh ving plants, as with all LNG instal- os. | = | ite 
5-e——- — —- 1 ae r - 

lations, will require safe, dependable, z V4 > 
economically feasible large-volume 4Fy —_, 7 5; r +t T 04 
storage facilities. eae Ji é \ , ne Ae eres 
Conch International Methane Ltd., a Ae 8 mq 
already a leader in LNG developments, °F iw " “9 = 2 a 
felt that any new development that s re FS) - i Pe BS L —_tor 
a 0.1 = | N 
would enhance the safety of storing a al a | ie. Pe 
large quantities of LNG would help 0 = = - 0 IE - = %0 . 
hasten neem gaancnttigy LNG on DISTANCE FROM CENTER, IN FT., EAST DISTANCE FROM CENTER, IN FT., WEST 
tions. Underground storage methods é ; , 
appeared feasible, as they would cost Ground heave during pre-freezing of earth around cavity. 
less than above-ground cryogenic stor- DISTANCE FROM DISTANCE FROM 
age, no diking would be required, and CAVITY IN FT. CAVITY IN FT. 
the savings in real estate alone would 20 15 10 5 _ a -z. 
be appreciable. : - ee fe 
The “frozen earth” project was ini- 6 { | eg Pee 2 8 a 
tiated in late 1960 under the direction , 7 Te 3° ae l 
of Steve Schlumberger, research and he Te the ae | 
development director for Conch, and _: 10 \t . 
Dr. C. M. Sliepcevich, consulting we \ \. ieee ante y] / ] 
chemical engineer from the University =I 15 fs Searenenseen-aen Ss 
of Oklahoma. Constock-Pritchard su- 4 N 5 an ee. V 
pervised construction of the test facil- 5 20 \ aS 0 8 WA 
Contributing to the success of the on enna ae 
project have been Dr. S. W. Churchill, 
of the University of Michigan, an au- Ground temperature isotherms after 30 days operation with LNG in cavity. 
thority heat transfer, and Dr. Fr 
port) on eat transfer - r red ea ; — 
Sanger of Hanover, New Hampshire, | 
a consultant on frozen ground and 320 
frost heaving problems. | 
Extensive research and _ theoretical pm | 
analysis indicated the economic feasi- 


bility of the frozen earth approach, 















































which would provide a completely ade- amr \ 
quate barrier for containing the —258 & [| 1 
F LNG. A preliminary small-scale test | : 
with ethylene at the Shell Research * 
a Center in England was conducted. This 51°F 
a was a small (5-ft) diameter hole with 5 ' nena UNINSULATED 100,000 BBL STORAGE 
to temperature near —220 F. Pes 3 ee ee 
ied This successful experiment was fol- ~ ‘ 
lowed by the prototype installation at 80} ileal 2010 
in- (the southern Louisiana site, in the heart ' 
the of the marshlands. This location proved 4o} Pome: 1.21 q 
a real challenge as far as problems to L hnoieitinatiapranaicnanhitiigt tical escAaey 4 
the be met and solved were concerned— ss 2s a ES A A AM Ras I Os 
sity such as site preparation, prefreezing, _ : ee ee —_— i acme ae ie ile I 
ai construction, and operation under a 10000 30000 “— — — anes — 
sail wide variety of climactic conditions, eee en Tenenee ere Tee 
ground water control, and soil stability Characteristic boil-off rates for frozen earth LNG container storage. 
lav- during excavation. Data and experi- VAPOR.-LIQUID 
is ence acquired during the project de- LIQUID DISCHARGE seine 9 VAPOR DISCHARGE = 
os velopment provide considerable back- < ; pA 
tion ground for estimating and constructing ‘rime: ' 
ion, poss ble future large-scale installations. y 
. ——«-——" > s -— 
Re Soil Characteristics Be we eee 
tish One of the steps preliminary to the SUBMERGED 
ai F loca’. on and construction of the frozen ye ae -." =e — 
sort [| “alt! container was the determination ~ Nt 7S AR AH - — "mmc aE 
ade oe of 2 properties of the soil at the pos- q ~-—-+ — { 
1s t0 sible ‘est locations. A Houston, Texas, € a 
» ¢ng: cering firm was contracted to ee 
mak borings at the proposed test site 3 
» and o furnish laboratory analyses of S 
has the ; il. UN x 
- “ae werd silty soil is reported to be Maa LNG vapor lift system being 
ost-heaving type, and this type UNDERGROUND STORAGE CAVITY tested at Lake Charles. 
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of soil was encountered in the choice 
of the test site, no efforts were made 
to avoid this heaving. Ground water 
level at the site is 2.6 ft below ground 
surface. 

The characteristics of the frozen 
soils were also analyzed in the research 
laboratories of Continental Oil Com- 
pany in Ponca City. 


Construction and Filling 

The cavity has a 20 ft diameter and 
is 20 ft deep with a capacity of 850 
bbl. The aluminum roof is hermetically 
sealed to the ground to provide a gas 
tight vessel. 

General plans followed in the con- 
struction of “mudpie” were: 

1) Pre-freeze the ground surround- 
ing the area to be excavated with 
an external refrigerant. 

2) When the frost boundary has 
moved inward to the cavity wall 
radius, start excavation. (All ex- 
cavation was done by hand.) 

3) On completion of excavation in- 
stall cavity roof. 

4) Cool cavity walls slowly to avoid 
thermal shock by spraying with 
LNG, then fill. 

Ground pre-freezing was accom- 
plished by circulating refrigerant 
through a circular array of “freeze 
pipes” buried vertically in the ground 
to a depth of 30 ft. The “freeze pipe 
circle” has a radius of 14 ft. When the 
frost boundary had moved inward 4 ft, 
the unfrozen 10 ft radius center was 
excavated. The frozen ground barrier 
thus formed held back the ground 
water during excavation. Water seep- 
age through the cavity bottom was very 
slight because of a non-permeable clay 
strata below. Thermocouples within 
and around the cavity at various depths 
gave information as to temperature 
distribution. 

The roof was sealed to the frozen 
ground, and no gas leakage was de- 
tected. The ground surface in the vicin- 
ity of the freeze pipes was insulated 
to minimize the influence of outside 
heat. 

Once construction was completed, 
the cavity was filled with LNG to 
within two feet of the top of the hole. 
Additional LNG was injected to re- 
place boil-off. The boil-off rate was 
continuously measured and recorded 
as were the isotherms in the soil sur- 
rounding the cavity. 


Operating Results 

The underground storage tank per- 
formed as expected. The area is 
checked periodically for gas leaks; none 
have been detected. The system is pres- 
ently being operated at a pressure 
equivalent to 10-in. w.c. 

Ground heaving presented no prob- 
lems as most of the heave in the inter- 


24 





Excavation of cavity was by hand. Tarpaulins 
were used to protect frozen earth sides against 
rains and solar radiation. 


mediate area occurred during the pre- 
freezing operation. Surface elevation 
increases of 0.5 ft maximum were ob- 
served during this period. Accompany- 
ing diagrams illustrate a ground surface 
profile showing the elevation increases 
caused by heaving, ground temperature 
isotherms after 30 days operation with 
liquid methane in the cavity, and the 
characteristic methane boil-off rates 
for the entire period of operation. 

From the isotherm records, it was 
noted that the frozen earth barrier in- 
creases with time, improving the ther- 
mal insulation around the cavity. 

Normal boil-off losses from exca- 
vated ground storage of this type will 
be of the same order as can be expected 
from above ground storage for the same 
capacity tank if only 1/8 of the insula- 
tion is fitted. 

After the initial 30 days of operation, 
the boil-off rate of the cavity had re- 
duced materially—to less than 5% ; with 
large storage units where the volume/ 
surface area ratio would be greater, the 
boil-off rate would be even lower. Gas 
boiling off can always be used around 
the plant for fuel or can be recycled 
through the liquefaction plant or can 
be used as sendout gas. 


Vapor Lift System 

The pumping of boiling liquids 
creates some special problems. One re- 
quirement that must be satisfied for any 
pump to operate is that the liquid must 
be supplied to the suction side of the 
pump with a net positive suction head 
pressure (NPSH). NPSH is defined as 
the gage pressure at the point in ques- 
tion minus the gage vapor pressure 
exerted by the liquid. For a boiling 
liquid then, under its own vapor pres- 
sure, the NPSH at the liquid surface is 
zero and a pump cannot transport 
liquid from the vessel unless it is oper- 
ated at some point below the surface, 
the depth depending on the NPSH re- 
quirements of the pump. 

Submerged pumps have been tested 
and used successfully for emptying 
LNG tanks on the Methane Pioneer. 
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A more desirable method called he 
“vapor lift” or “gas lift” system is >e- 
ing tested as a means for emptying the 
underground frozen earth sto: ige 
vessel. 

Its principle of operation is tha. of 
“lifting” the LNG out of the vi ssel 
through a submerged “lift tube’ by 
applying a vacuum at the recei ing 
end. The vapor formed, by the recuc- 
tion in pressure, and the liquid are 
then separated and the liquid is fed 
to the pump. The “lifting power, or 
vacuum, is supplied by the suction side 
of a compressor. To minimize vapor 
losses the compressed vapor may be 
heat exchanged with the now subcooled 
liquid as the liquid is discharged from 
the pump. The condensed vapor is 
then fed back into the system. 

The vapor lift system has many ad- 
vantages over other methods, especially 
when used for unloading ships’ tanks 
carrying LNG. The most obvious ad- 
vantage is that only one such system 
is necessary to unload any number of 
ships’ tanks and that all the equipment 
may be located above deck. 

The vapor lift system was set up at 
the Lake Charles facilities in connec- 
tion with the underground storage pro- 
ject for the purpose of determining the 
practicability of operating such a sys- 
tem. 


Method Proves Satisfactory 

Conch engineers and scientists be- 
lieve the frozen earth concept will 
prove very satisfactory for storing 
LNG. Once constructed, the cavity 
storage is not affected by ground heave 
or other earth movements and cannot 
rupture. The frozen earth cavities can 
be constructed in nearly any type of 
soil. In certain dry soils, it would be 
necessary to inject water into the va- 
rious strata to develop sufficient 
strength and impermeability when the 
soil is frozen. 

Cost figures on the frozen earth con- 
tainer method haven’t been revealed 
by Conch, although they have been 
deemed “less than other conventional 
methods.” For comparison, other meth- 
ods and typical costs per bbl for stor- 
age facilities are estimated as follows: 

Above-ground refrigerated 

(cryogenic) storage tank, 
double wall (LPG) . $6.00/bbl 

Cavern storage, hard rock, 

pump out type (LPG) $4.00/bbl 
Salt dome storage, water dis- 


placement (LPG) . . $1.06)/bbl 
Steel tank storage 
(LPG) $25.01) /bbl 


Cavern storage, salt strata, 
fracturing method, water 
displacement (used in 
Kansas and Oklahoma) 


for lPG.. . . &.$1.25/— 
x ** 
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Copper tubing service lines have helped cut investment-per-customer costs for Minneapolis Gas Company. Taking gas from higher pressure 
mains, copper tubing has sufficient capacity for most residential customer requirements. 






Investment Per Customer: 
How Can Ili Be Reduced? 





1958 METHOD COST gs 
TRENDED TO 1960 Pe 
in 
a 
a \ 29% 
us ail SAVINGS 
a NEW METHOD. 
Zz 1960 COSTS 


a 





158 1959 1960 


SERVICE, REGULATOR, AND 
METER INSTALLATIONS 











ICAN GAS JOURNAL, December, 1961 


M. K. Patterson, Vice President for Research 


Minneapolis Gas Company, Minneapolis, Minnesota 


Investment per customer represents that growing 
sum of money that a gas utility must invest in main, serv- 
ice, regulator, and meter to serve each individual cus- 
tomer. Can we reduce that sum, and do it safely and 
without degrading the quality of service? 

We asked ourselves this question three years ago and 
thereby started a chain of other questions probing the 
basis for our then accepted practices. One of the first 
questions was “Why do we use 1-in. pipe for services?” 
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ing offers many advantages and ac p- 
tor connections are available. Let’s se 0 
3%4-in. where steel pipe is necessary « 1d 
smaller copper tubing where: er ; <<’ 
possible. ; oe 
Excavation by others always crestes | on 
problems. Where locations confi ct, 2 .. 
damage will be done. Even 1-in. s: rv- 
ice pipe will not resist modern digging , @ 
with power equipment. If the pipe is 
not destroyed, at least the coating will Ci 
be damagd, thus insuring a hidden leak st 
SET | LOCK MAX _| NORM | _LO OFF PEAK at some later date. Let’s use lighter, | ess re 
P, i560; — 14.25] 14.75] 10.0 | 30.0 | 50.0 | 56.0 costly materials that are immune from . 
r. 14.5 —_ 4.151 10.15 3.5 sata ia 56.0 corrosion. When ; interference Occurs m 
Pore | 05) — | 1010] 460] 65 | 13] 09 | 0 a ee * Sen ae Se 
making their excavations, the service 6 
FLOW! 99.5 0 336.0 | 218.0 | 242.0 | 115 136 0 can be easily repaired at the time be- at 
Preg |6.0-IN.|6.25-IN. | 5.55-IN.|6.05-IN. |5.50-1N.| 6.40-IN. |6.55-IN. |6.80-IN. cause the break will be accessible in the TI 
LOCK UP hole that has been opened. at 
The great majority of services that Le 
Results of tests on copper tubing services. Test assembly shown at top. = a be disturbed represent money - 
saved. 
Why insist upon having the meter in fo 
the basement? Until recently, meters ap 
Among the fossilized reasons to an examination of our “reason” in had to be in a protected place to pre- ot 
dredged up were: the light of current conditions. With a vent freeze-up due to humidity carried we 
good protective coating, wall thickness by the gas. After dry natural gas be- ins 
1. Smaller pipe is thinner and will of a pipe iS not an important factor in came the product, there was still the 
corrode through sooner. the life of a service. Let’s use thinner certainty of registration errors if ordi- 
2. Smaller pipe is too limber to wall pipe with a good coating, or else nary meters were placed outdoors. 
maintain a good grade. use non-corrosive material for our After temperature compensated me- 
3. Small : ioh o services. ters became available, the deterents 
+e Cpe. eget at Have With natural gas to distribute, it is were extra cost, complications in prov- 
enough capacity in some _ 0 eninge eset — =~ P ‘ cee! 
iatainne not necessary to maintain a grade on ing, and possible customer objection to 
: ; a service pipe. Let’s quit bothering appearance. 
4. Smaller pipe would require use — ghouyt traps. Freeze-up is no longer a problem. 
of reducers and more joints to Even at intermediate pressures of | Compensation is effective and registra- 
match it to available street and —_jegs than 10 psi, a 1-in. pipe has across _ tion accurate. The extra cost of the 
service-head fittings. section area four times greater than meter is more than offset by economies 
5. Smaller pipe is less able to with- necessary to serve 98% of the individ- in installation. The procedure to prove 
stand the onslaught of excava- ual homes on our lines. Let’s save on a temperature compensated meter is | 
tion by others doing under- the 98% and run the larger size only easily adapted. Most customers wel- ser 
ground construction. where needed. come having the meter out of their in- ser 
Fittings are available for 34-in. steel tended recreation rooms. Meter read- ser 
There were more, but this is a good pipe, but not for smaller sizes unless we ing is made easier and one reason for tha 
representative sample. We turned then _ consider tubing. Copper or plastic tub- skips is abolished. tub 
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Modern “backfiller" is example of equipment that can help cut Installing meters outdoors also saves money. Temperature-com Sma 
installation costs. Laying mains near property line, instead of in pensated meters reduce registration errors due to weather. Cus‘ omers Copy 
the street, can also save money. like the idea, too. than 
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et's move the meter out of doors 
on new installations. 

Why limit main pressure to 8 psi? 
With a pre-code regulator and a tin 
case meter in the basement, main pres- 
sure was kept lower than the pressure 
that could burst a meter if the regulator 
failed. A burst meter could quickly 
cause destruction of the house. 

Now that regulators come with full 
capacity relief and meters can be in- 
stalled outside, a malfunction of the 
regulator is not so deadly serious. A 
leak or lost control does not fill a base- 
ment with gas. 

The ASA code B31.8 allows up to 
60 psig under the identical rules that 
apply to a system operating at 3 psig. 
Thus we gain no advantage by working 
at the low end of the pressure range. 
Let's design for an effective working 
pressure. 

In answering the questions posed, we 
found that the reasons given no longer 
apply. One change depends upon an- 
other, but by putting first things first 
we were able to reason in the follow- 
ing manner: 


|. With dry gas, we can move the 
meter and regulator outside. 


to 


With an outside meter and a full 
relief regulator having no vent 
line restrictions, we need not 
fear higher main pressures. 


3. With higher main pressures, we 
can achieve desired capacity 
with smaller diameter mains, and 
with services sized to the require- 
ment of the house. 


By actual tests, we found that to 
serve a 250 cu ft hr meter through a 
service 100 ft long and through the 
service regulator, a conductor no larger 
than standard %-in. OD soft copper 
tubing would suffice. Why, then, use 


Sma! one-man slit trencher cuts trench that is adequate for 
Copp: tubing service line, can be quickly backfilled, is far better 
than and-digging or using too-large equipment. 





anything with 
greater cost? 

The test assembly shown consists of 
a main supplied at selected pressures 
from a regulated source, a service tee 
with a small main tap opening, a pres- 
sure gage (P,), 100 ft of %-in. OD 
(.032-in. wall) soft copper tubing, an- 
other pressure gage (P,,), a service reg- 
ulator with 3/16-in. orifice, an inches- 
of-water gage (actually a U-gage), a 
meter big enough to handle all flows 
possible, and a valve to regulate flow 
rate. 

The regulator was first adjusted to 
control at exactly 6-in. we with source 
pressure P, of 15 psig and a flow 
rate of about 100 cfh. This reference 
adjustment was left unchanged dur- 
ing all subsequent flow and pressure 
determinations. 

Next lock-up pressure was found to 
be 6.25-in. we against the source pres- 
sure Of 15 psi. We then checked for 
maximum flow rate with no more than 
0.5-in. we drop below the set control 
pressure. Flow was adequate at 336 
cfh with 14.25 psig source pressure. 

At 218 cfh, the regulator was still 
boosting slightly—drop had not set in. 

With source pressure reduced to 10 
psig, but taking the full 0.5-in. we drop 
in delivered pressure, the flow was 242 
cfh. Therefore, %-in. OD tubing could 
deliver acceptable pressure and ade- 
quate volume even if main pressure fell 
below the design value. 

Finally, we checked performance of 
the regulator with high inlet pressures 
such as would be experienced during 
off peak periods. The control pressure 
offset was 0.55-in. we with 50 psig 
sources. Lock-up occurred at 6.80-in. 
we with 56 psig source. Therefore, we 
are able to span the full range of source 
pressures from 15 psig to 60 psig and 
deliver up to 336 cfh with variations 


larger capacity and 
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in controlled delivery pressure not ex- 
ceeding 0.5-in. drop and 1.0-in. we rise 
on lock-up. 

The skeptics will say, “Granted that 
¥%-in. copper can deliver enough gas 
under the conditions set forth, isn’t 
such small tubing fragile and in danger 
of being broken every time someone 
plants a rose bush or mows the lawn?” 
Through experiments and demonstra- 
tions made for the benefit of municipal 
inspectors, we proved that the answer 
is NO. A spade or mattock will kink the 
tubing and shut off the gas, but will not 
cause a leak. With proper installation, 
no lawn mower can touch the tubing. 

A backhoe or dragline will pull any 
service, even if it is a 1-in. welded steel 
pipe. A broken 1-in. service, at 10 psi 
main pressure, blows more gas and is 
harder to stop than a %-in. OD tubing 
service at 60 psi main pressure. Ac- 
tually, the 60 psi system is safer for our 
customers than are the old 7 to 8 psi 
intermediate systems. 

Once we were satisfied as to the 
feasibility of the whole concept, we 
began evaluating the advantages. Sav- 
ings are derived from the work on, or 
adjacent to, the premises of the indi- 
vidual customer. The big saving comes 
from reduced manhours needed to in- 
stall services, regulators, and meters. 
We now have: 


1. A minimum of digging and 
backfilling. 


2. No joints to make up and no 
coating to splice. 


3. No problems of entry into base- 
ments; no time wasted in run- 
ning in and out. 


4. No pipe fitting on the job. 


No vent line to run. 


SN 


No holes to drill in basement 


Spade striking copper service line will kink the line and shut off 
gas flow, but not break the tubing. If broken small line loses less gas 
than bigger steel lines. 
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"Idealized" square mile service area. 


walis that need to be sealed 
afterwards. 

7. No necessity, after 3 p.m., for 
deferring the start of a new job 
because there is not time to com- 
plete it without overtime. We 
must not leave an open hole in a 
basement wall overnight because 
rain could cause water damage. 


A comparison of tubing services and 
outside meters, installed in 1960, with 
l-in. steel services and basement me- 
ters, last generally installed in 1958, 
shows a reduction of nearly 30% below 
the 1958 costs when the 1958 figures 
were adjusted to 1960 dollars. 

What can we do to reduce distribu- 
tion main costs when we have up to 
60 psi to work with? After some ex- 
ploratory calculating (omitted here) 
that was prompted by the information 
that Portland, Oregon, had been using 
l-in. pipe for mains, we decided to see 
what we could do with material of the 
same size, or at least determine the 
practical minimum size for consumer 
main. 

Based on our experience, let’s as- 
sume for the purpose of illustration 
that there will be a co-incident peak 
demand of 100 cu ft per hr per cus- 
tomer. Houses are built on lots with 
100-ft frontage on both sides of a con- 
tinuous street with cross streets at %- 
mile intervals. 

There will be 12 services per block. 
Through calculation we found that we 
could run main for four blocks (1% 
mile) and serve 48 homes with a total 
of approximately 5000 cu ft of gas per 
hr by using % of the 60 psi (available 
under the code) as drop on 1-in. con- 
sumer main. Of the 30 psi remaining 
maximum available pressure, 15 psi 
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<> 60 PSIG MAX. 
HIGH |] PRESSURE MAIN 


Typical square mile service area. 


was assigned to a supply header feed- 
ing the consumer mains and 15 psi is 
reserved aS minimum pressure at the 
most remote service tap. 

An idealized square mile contains 32 
such elements. For example, with a 
supply header across the mid-line of a 
square mile, the area can be com- 
pletely covered by 32 laterals, 16 on 
each side, each consisting of 1-in. pipe, 
Y2 mile long. Within the square mile 
there are then the following: 

One district regulator feeding into: 


1. A one-mile long header main 
across the middle. 


tJ 


Sixteen miles of 1l-in. consumer 
main. 


"2 


1536 services consisting of 25 
miles more or less of %-in. 
copper tubing. 


4. 1536 service regulators and a 
like number of meters. 


With the above configuration the 
maximum flow through the district reg- 
ulator is 160,000 cfh (5000 times 32 
laterals). The equivalent flow rate in 
the mile of header due to distributed 
load, is 100,000 cfh. 

The header size for 15 psi drop is 
less than 5-in. diam. If we use 6-in. 
pipe, we acquire some “cushion.” 

No one has an ideal square mile to 
pipe up so we find ourselves using some 
pipe of other sizes and modifying the 
arrangement to suit local geography. 
Nevertheless, the savings are still 
possible. 

Due to the smaller size of mains and 
other economies, the average cost of 
main that we laid in 1960 was lowered 
by more than $1 per running ft com- 
pared with the main laid in 1958. 





Another saving, not related to pipe 
size, concerns a practice of long stand- 
ing among municipal engineers who 
have usually assigned to the gas com- 
pany a main location 10 ft off the cen- 
ter line of streets. Often blacktop was 
laid before there were enough houses 
to justify a medium-pressure main or 
even before we could accomplish in- 
stallation of one if we wanted to. A 
great deal of cost was incurred by cut- 
ting and patching road surfaces to lay 
some of the mains and to install most 
of the services. 

We were able to negotiate a new 
location for mains. They are now laid 
near the property line, away from the 
surfaced part of the street, hence 
“short-side” services and the main taps 
for “long-side” services can be exca- 
vated without breaking pavement. 
“Long-side” services can be augered 
under the paving strip if necessary or 
desirable. This saves cost and improves 
our relations with the municipal engi- 
neers who dislike having pavement cut. 

Actually, our present practice in dis- 
tribution design contains nothing new 
or unique except the diameter of the 
tubing used as services. Perhaps our 
savings look large because we come 
from so far behind. Others put meters 
outdoors before we did. Without com- 
pensation in most instances. Others are 
using distribution pressures approach- 
ing 60 psig. Others have used service 
sized pipe as mains, and made it work. 
Now, after running far more extensive 
tests than we did, another utility has 
adopted our reasoning as regards © 8-i0. 
copper tubing for services. 

It is the combining of all of these 
“ventures in innovation” that cally 
pays the largest return. x et 
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Cincinnati Gas & Electric Company, Cincinnati, Ohio 


W. J. Schreiner and R. H. Ormston, 


Part 2 


LNG For Peak Shaving: 


An Economics Study 


Determining LS&R Requirements and Costs 

The determination of capital cost of any process plant, 
particularly a new process, is a difficult and important phase 
of the peak shaving study. A variety of costimating methods 
have been developed that are suited to several kinds of 
process costing and can be used in connection with process 
information of varying degrees of completeness. 

Cost estimates must, of necessity, be as accurate as pos- 
sible since it is this sum which establishes the desirability 
or undesirability of a peak shaving process. The major 
factors affecting cost estimates and their degree of ac- 
curacy are: 


|. The degree of project definition. Engineering process 
flow sheets, material balance, heat balance, layouts, 
drawings, bills of material and equipment specifica- 
tions. 

2. The accuracy of forecasting job conditions. Site con- 
ditions, working conditions, equipment and _ tools, 
access to work, degree of supervision, field labor, 
material and/or labor cost indexes. 

3. The estimating method used. Detailed estimates, pre- 
liminary - bill estimates, layout estimates, equipment - 
ratio estimates, capacity - costs estimates. 

4. Adaptability and accuracy of available cost records. 
Previous projects, trends, cost indexes, accounting 
systems. 


Construction costs developed for several representative 
peak shaving processes are presented in the A.G.A. Com- 
mittee on Gas Operations Research Project PT-24. This 
repo:i covers an investigation of various methods of stor- 
ing pipeline gas and pipeline gas substitutes for distribution 
companies at the point of use. The construction costs de- 
Veloped were those of 1955. Current costs can be taken 
into -onsideration by applying the ENR construction cost 
index Fig. 7A, 7B, and 7C have been taken from this 
repo: “et al” and reproduced, corrected to December 1961 
by a olying the ENR index prevailing for that date. The 
cons’ uction cost of the liquefaction plant, Fig. 7, is predi- 
catec on a cascade refrigerating cycle. 

As previously established, we may expect a sizeable re- 
ducti_n in investment costs if beneficial changes in the 
lique: ction process due to recent developments cryogenic 
equi rent are applied. 
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LS&R plants can be treated as if composed of four sep- 
arate and independent component plants: 
The Gas Purification Plant 


a) 


b) 


Cc) 


Water removal 

1) absorption 

2) solid desiccant 

3) freeze out 

4) mechanical separators 
Carbon dioxide removal 
1) absorption 

2) freeze out 

3) molecular sieve 
Nitrogen removal 

1) multi-stage liquid expansion 
2) absorption 


The Gas Refrigeration Plant 


a) 


b) 


i) 


dl) 


Process cycle 
1) Conventional cascade 
2) _Non-conventional 
a) direct nitrogen 
b) indirect expander LP or HP 
c) combination direct nitrogen and indirect 
expander 
Gas compressors 
1) Reciprocating 
a) electric driven 
b) gas driven 
2) Centrifugal 
a) electric driven 
b) gas driven 
c) expander driven 
Heat Exchangers 
|) Conventional single pass shell and tube coun- 
ter flow 
2) Non-conventional low temperature Hampson 
and Collins multi-circuit counter flow 
a) Collins tube 
b) perforated plates 
c) reversing 
3) Regenerators 
a) ribbon packed 
Cold Box 
1) Configuration 
2) Equipment placement 
3) Insulation 
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a) kind 
b) handling 
4) Defrosting 


















2) Pressure differential 
b) Vaporizers 
1) Exchanger 










































e) Liquid Gas Handling to Storage a) direct fired 
1) Pumps b) indirect fired pe 
a) displacement 2) Injection into Hot Streams im 
b) centrifugal 
2) Pressure - differential 4. The Storage Plant 
f) Process Control and Instrumentation a) Conventional 
1) Metallic 
3. The Regasification Plant a) spheres 
a) Liquid Handling from Storage b) cylinders 
1) Pumps 2) Non-metallic 
a) displacement a) concrete above grade 
b) centrifugal b) concrete below grade 
Fic 
bas 
31, 
a) 
Ds 
U 
= 
, ; 2 
Fig. 5. Projected area load is 
growth, heating increment 2 
MMcf/DD, of a large mid- uJ 
western utility. = 
uJ 
a 
VY 
é 
O 
2 
< 
uJ 
= 
%) 
x 
Fig. 6A. Construction costs ¢ 
for propane plant and mined _ 
Propane storage cavern. 1946 1948 1950 1952 1954 1956 1958 1960 1962 1964 1966 1968 1970 8 
& 
4 
3 
7) 
a 
< 
at 
.e) 
CAVERN oO! 
* 
“ 
300 400 500 700 1000 2000 
“ + a: ae rave ANNUAL-SEND OUT MMCF 
SENDOUT RATE-MILLION CFD Fig. 6B. Annual total operating cost for propane 
: — - — - plant with cavern storage (cost includes boiler 
200 300 $00 700 = 1200 2900 maintenance, power, labor, and miscellaneous; ex 
STORAGE VOLUME-MILLION CUBIC FEET cludes feed stock cost). 
oF Sec 
AMERICAN GAS JOURNAL, December, 96! AN 












c) mined cavern c) Equipment foundations 
d) quarried pits d) Building enclosures 





















I; addition to the above cost considerations which are 3. Piping and Duct Work 
peculiar to LS&R plants, certain other general, but equally 


important, costs must also be provided for — they are: a) Ferrous process piping 


b) Non-ferrous piping 


|. Preparatory c) Insulation for piping 


a) Land purchase 


b) Site fill and excavation 4. General Equipment 

















c) Temporary process connections and enclosures a) Space heating, ventilating and air conditioning 
b) Plumbing and sanitary fixtures 
2. Structures c) Office, laboratory, personnel and plant protection, 
a) Subgrade improvements furnishings and equipment 
b) Building foundations d) Maintenance and repair equipment 
mene 
Fig. 7A. Construction costs for natural gas liquefaction plant, Fig. 7B. Construction costs for liquefied natural gas regasi- 
based on A.G.A. research report PT-24, corrected to Dec. fication plant using direct fired vaporizers, based on A.G.A. 
31, 1960 with ENR cost index 805 (1913 = 100). PT-24, corrected to Dec. 31, 1960, with ENR cost index 805. 
| 
“ 
x 
< 
a 
a 
O 
(a) 
a 
”n INLET 
¢ PRESSURE 
4 PS. 
fe) 
0 100 
cad 150 
250 4 10 20 30 40 530 70 200 300 
450 Ut SENDOUT RATE-MILLIONS CUBIC FEET PER DAY 
650 
er CONVENTIONAL !: Pegs? of ¥5i t333; S53 
SENE CRORD ae itty af Hit th tiet 
7) 
10 20 30 40 50 70 100 4 cn 
LIQUEFACTION RATE-MILLION C.FD. a HOO HT a Oe. CT 
“7 TAT Hh NON-CONVENTIONAL 
5 At iii dil LiL, MINE CAVERN LINED }-+).4,, 
ra) me ROSE HANNA Nau NT inHtI NH 
* Sabb tee bis teditey 
‘ig. 7€. Construction costs for iiquefied natural gas storage 4 iE 
—conventional containers and non-conventional containers. 
1) Costs based on A.G.A. PT-24 corrected to Dec. 31, 1960, SSSz S555 5322: Hytsips. LTE Basse Saeee reese tases seitiis 
ith ENR cost index 805, (2) Based on article by Eakin, 100 200 «300 400 500 700 1000 2000 = 3000 
\merican Gas Journal, November 1960. STORAGE CAPACITY—MILLION CUBIC FEET 
——~ 
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VAPOR RETURN 5. Electrical 
a) Lighting (including fixtures, conduit, wi ing, 
4 fLlQuid FILL switches, transformers and panels) ; 
Y LIQUID TO b) Power generation equipment 
STEEL COVER VAPORIZER c) Power conversion equipment (includes t ans- 
—— formers, rectifiers, switches and rotary conver ers) 
LIQU : d) Power control and metering equipment 
411 Ti e) Power wiring and bus work 




















Site Improvements 

a) Ditching, finish grading and planting 
b) Roads, parking lots, area surfacing 
c) Fencing 

d) Railroad siding 

e) Utilities service 

f) Painting 








Engineering Expense 
a) Field 
1) Engineering liaison 
2) Survey - layout, property 
3) Survey - subsurface 
4) Inspection 
5) Testing 
b) Design 








Fig. 9. Diagram illustrates underground spherical cavity storage for 
natural gas — a non-conventional method. . Construction Expense 


a) Procurement 

b) Construction equipment tools and supplies 
c) Temporary expense 

d) Services 

e) Administration and fees 


We cannot, within this limited space, treat the costi- 
mating of process hardware with the thoroughness neces- 
sary to make intelligent and accurate cost estimates. There 
are many sources of published hardware cost. Adjustments 
can be made for capacity of similar equipment by applying 
the relation: 


cost of component A Capacity of A 
cost of component B- Capacity of B 





(exponent) 


$ DOLLARS/MCF. 


6 10 12 4 6 18 


LIQUEFACTION RATE-MILLION CFD DURATION (DAYS) 


Fig. 8. Annual operating costs, liquefied natural gas plants; costs Fig. 10. Summary of cost of manufacturing gas — propane ° 
include maintenance, power, labor, and miscellaneous, exclude costs for 29%, peak shaving. 
of feed stock and regasification. 
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The exponent in the above relation has often found to 
be \ery nearly .6; however, it can approach 1.0 depending 
on ihe effectiveness of large organizations to build large 
planis. 

Cryogenic engineering is rapidly becoming an impor- 
tant subdivision of engineering. Heretofore, this field was 
almost exclusively left to the physicists. With the rapid 
advance of rockets and guided missile development, the 
engineer is now faced with the task of having to re-educate 
himself and acclimate his thinking in terms of low tem- 
perature application since he can no longer rely on his 
ordinary experiences. 

In its application to LS&R plants, cryogenic engineering 
cannot be avoided; some of its very general differences are 
illustrated by: 


1. Some metals become very brittle at low temperatures. 
This is true of carbon steel and several other mate- 
rials. Disastrous failures of engineering structures, 
such as the failure of the Cleveland Liquid Gas 
Storage Facilities, have been attributed to this cause. 
Copper and nickel behave very well at low tem- 
peratures. 








tw 


The heats of vaporization of low temperature liquids 
are extremely small. Low temperature liquids such 
as methane can only be preserved in well insulated 
storage containers. 















3. The electrical resistance of pure metals are extremely 
small at low temperatures. Some metals have zero 
resistance below a certain temperature. Some mate- 
rials which at normal temperatures are considered 
to be insulators become good conductors at low 
temperatures. 


TABLE 5-A. Basic Economic Data Large 
Midwestern Gas Utility Winter 
Season 1959-1960. 











Sendout 
Gas Purchased for Resale Mef 85,140,809 
System Peak Day Sendout Mef 578,405 
Number of Customers 310,453 
Average Annual Sales per Residential Customer 152,511 
Average Annual Degree Days 4,500 
Largest Single Degree Day 78 
Largest Consecutive Three-day Average Degree-Day Day 63 
Load Variation MMef per DDD 7.2 
Base ‘Temperature +6 

Costs (Natural Gas) 
Demand Charge per Mef Daily Demand per Month... $2.65 
Commodity Charge per Mcf. $.325 
Fixed Charges Per Cent of Total Construction Costs. . . , 15% 


TABLE 6. Data for Cost of Peak Shaving Gas 
Existing Facilities Economic Analysis Problem. 












(A) (B) (C) 
item Plant I Plant II Plant III 
l. Peak Shaving High Btu Propane-Air! Propane-Air 
Proc: Oil Gas (Cavern) (Cavern) 
2, Daily Peak 
Shavi » Capacity 36 MMef 50 MMef 50 MMef 


3. Unit > fd Gas? 13.8+1.83(L)  4.68+1.548(L) 2.714+1.264(L) 


L L L 








‘Pipe! ie Fill 
*Book /alue of Plant at the Time of the Study 


= 
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4. The specific heat of all liquids and solids decrease 
with decreasing temperature and become extremely 
small at very low temperatures. Proper insulation 
of piping and equipment is of paramount importance 
in LS&R applications. 


[he calculations for determination of the desirability of 
peak shaving with LNG are shown in the typical economic 
analysis. The unit cost for manufactured gas was deter- 
mined to be $1.84 for propane and $1.78 for LNG. Con- 
struction of an LNG plant would require a capital invest- 
ment of $8,200,000. This investment would result in pur- 
chase gas savings to the utility of $738,250. 

It is obvious from this analysis that peak shaving with 
LNG requires considerably more investment per Mcf of 
peak gas shaved than peak shaving with propane. In the 
example, the liquefaction plant investment was approxi- 
mately three times that of the equivalent propane invest- 
ment. This high initial cost may be one of the major factors 
that have in the past discouraged gas utilities. The impor- 
tance of technological breakthroughs in nonconventional 
storage should lower this high first cost, thereby making 
LNG more attractive in the future. Preliminary costs for 
the nonconventional type of plant have indicated at least 
a 30 to 35% reduction in investment costs without an 
appreciable change in operating costs. This will produce a 
unit cost of $1.10 per Mcf rather than the $1.78 indicated. 

Fig. 10 represents a summary of gas costs. Propane and 
liquefied natural were found to have equivalent costs at 
eight duration days. With propane versus purchase natural 
gas, comparison was found at 22.duration days; the equiva- 
lent for liquefied natural gas and purchase natural gas was 
found to be 25 duration days. In order to justify the use 
of liquefied natural it is necessary to have a large number 
of duration days. 


TABLE 5-B. Load-Duration Data Preceding 5-Year 
Analysis for Economic Analysis Problem Large 
Midwestern Gas Utility. 





Total Average Total 
Degree occur- oceur- Peak DDD Total 
day rences rence shaving above DDD 
difference past5yr. past5yr. block  thislevel this level 
l 59 4 0.8 0.8 0 0.8 
2 58 5 1.0 1.6 0.8 2.4 
3 57 2 0.4 2.6 2.4 5.0 
4 56 1 0.2 2.8 5.0 7.8 
5 55 3 0.6 3.0 7.8 10.8 
6 54 4 0.8 3.8 10.8 14.6 
7 53 3 0.6 4.4 14.6 19.0 
8 52 7 1.4 5.8 19.0 24.8 
9 51 2 0.4 6.2 24.8 31.0 
10 50 6 1.2 7.4 31.0 38.4 
11 49 5 1.0 8.4 38 .4 46.8 
12 48 9 1.8 10.2 46.8 57.0 
13 47 12 1.4 12.0 57.0 69.0 
14 46 9 1.8 13.4 69.0 82.4 
15 45 8 1.6 15.0 2.4 97.4 
16 44 3 0.6 15.6 97.4 113.0 
17 43 8 1.6 17.2 113.0 130.2 
18 42 8 1.6 18.8 130.2 149.0 
19 4] 16 1.2 20.0 149.0 169.6 
20 40) 14 2.8 22.8 169.0 191.8 
21 39 14 2.8 25.6 191.8 217.4 
22 38 5 1.0 26.6 217.4 244.0) 
23 37 25 5.0 31.6 244.0 275.6 
24 36 30 6.0 37.6 275.6 313.2 
25 35 30 6.0 43.6 313.2 356.8 
26 34 15 3.0 46.6 356.8 403 .4 
27 33 10 2.0 48.6 403 .4 452.0 
28 32 25 5.0 53.6 452.0 505.6 
a 


29 31 25 





0 58.6 564.2 








POLYKEN PROTECTION—METHOD OF PROVEN PERFORMANCE 


Seadrift coating job rated tops 
over the years..so company comes back | 
for more... S\g ....and more 








195 ORIGINAL HAND-APPLIED TEST 
INSTALLATION, 12 miles of 8” pipe 
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Bell hole examination convinces 
second firm, too, to make important use of 
Polyken protection! 


Proof of dependable performance . . . most 
graphic endorsement of Polyken. Case in 
point: In 1954, Seadrift Pipeline Co. set up a 
test installation of 12 miles of 8” gas pipeline 
from Bee County to Seadrift, Texas, wrapped 
with Polyken #900 Black. Its fine performance 
through subsequent years, as demonstrated by 
very satisfactory cathodic protection require- 
ments and the absence of corrosion, made Poly- 
ken the choice again for the company’s line 
from Live Oak County to Seadrift (31 miles of 
6”) in 1957. 

Then, in 1960, continuing good cathodic pro- 
tection results, confirmed by a bell hole examin- 
ation of the original 8” job, proved Polyken tape 
still in top-rated condition after 6 years. No rust 
or corrosion on pipe. Tape itself showed no sign 
of time-wear or deterioration. 

These jobs were labeled ‘‘very successful in- 
stallations”. With all this evidence at hand, 
Seadrift officials again put Polyken protection 
to work on their 1960 projects—more than 300 
miles of 6” and 8”. And engineers from another 
major pipeline company, present at the above 
bell hole inspection, developed their own convic- 
tion of the durable protection of Polyken on the 
basis of this 6-year experience. They ordered 
this proven performance coating for an important 
part of their new products line in lowa. 

The key to these decisions is performance— 
proven performance. That’s why the growing 
list of Polyken users includes some of America’s 
most exacting firms. Get the full details on 
Polyken performance and economy from your 
Polyken representative, or write Polyken Sales 
Division, 309 West Jackson Blvd., Chicago 6, Il. 
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ANOTHER SEADRIFT INSTALLA- 
TION, 31 miles of 6” pipe 


STILL ANOTHER SEADRIFT IN- 
STALLATION, more than 300 
miles of 6” and 8” pipe 


1960 ANOTHER MAJOR PRODUCTS 
PIPELINE INSTALLATION, 
on 8” pipe 


Poluken 


Experienced in modern 
PROTECTIVE COATINGS 


THE KENDALL company 


Polyken Sales Division 











The ‘Hall Henry Equation 
Peak Shaving Costs 











1. EQUATION: 
us a + g(FS+iR) +H 
2. Meaning of Equation: 


Unit Cost of Plant 
Process Gas = Fixed Charges + 


Per Mcf Per Days Use 

Storage Unit 

Fixed Charges + Operating 
Costs 


3. Meaning of Terms: 


u = The cost per Mcf of gas including holder 
costs and all fixed charges. 

F = Percent of return required to cover annual 
carrying charges on the investment: i.e., 
taxes, interest, and depreciation. 

P = The unit investment cost per Mcf of daily 
sendout capacity. 


t = A use factor defined as a ratio of: 


Space heating consumption / DDD 


(Coldest Day) 





Space heating consumption / DDD 


(Average Day) 


L = The annual days use to be made of the lant 


capacity or, annual use Mcf 
plant capacity Mcf 





S = Cost per Mcf of storage capacity. 


— 


inventory. 


= Annual interest rate on money tied-up in fuel 


R = Raw material cost per Mcf or: (No. Gal., 
Mcf) (Unit price/Gal) or: Cost/Mci of 


Natural Gas to Storage. 


g — Use factor defined as the ratio of: 


Amount of LP or gas to be put into to storage 





Annual Mcf peak shaving gas required 


H = The operating costs per Mcf including labor, 
maintenance, raw material costs, credits and 
all other expenses except fixed charges on 


the plant investment. 





Typical Solution — Economic Analysis of LNG 


Storage for a Participating Utility 





Statement of the Problem. A large midwestern gas utility de- 
sires to maintain the effectiveness of its peak shaving of pur- 
chased pipeline gas. The current level of peak shaving is 29% 
and is composed of the existing peak shaving facilities shown 


in 


Table 6. Allow 5 years for load growth and plant design 


and/or construction. 


Determine: 


la). The peak shaving increment to be added after the Sth 
year to maintain the desired 29% peak shaving. 

1b). The annual manufactured gas sendout for each plant 
after the Sth year. 

2. The most economical peak shaving solution determined 
by either adding additional plant and storage capacity 
to the existing propane air (Plant II) facilities or by con- 
struction of an additional LNG plant. 

3. The cost of purchased pipeline gas and savings for the 
most economical process. Assume an annual demand 
charge of $33/Mcf and a commodity charge of $.35/Mcf. 


Data Available From Previous Studies: 











1. Projected rate of load growth — Fig. 5. 
2. Load duration data for the utility — Table 5B. 
3. Basic economic data for the utility — Table 5A. 
4. Construction cost of propane plants and cavern storage — 
Fig. 6A. 
5. Operating costs propane plants and cavern storage — 
Fig. 6B. 
6. Construction costs LNG plants — Fig. 7A and 7B. 
7. Investment cost LNG storage plants — Fig. 7C. 
8. Operating costs LNG re 8. 
Solution Part I(a): nana Peak 
Shaving Incremental 
1. Existing peak shaving capacity all plants (Table 6).........MMefd 136 
2. 1966-1967 Degree Day incremental (Fig. 5)...........MMef/DD 10.1 
3. Required peak shaving capacity 
1966-1967 = .29(65)(10.1)......... ..MMefd 190 
4. Required additional peak shaving incremental, 


190 — 136 = 54; use 55. .MMefd 55 


Solution Part I(b): Annual Sendout for Plants 


. Plant I incremental. . DD 3.56 
36 
—— = 3.56 
10.1 





a> 


}. Plant II incremental... 
50 
— = 4,95 
10.1 
. Plant IIT incremental 
50 


“I 


— = 4,95 
10.1 
8. Future Part IV incremental. ... 
55 
— = 5.45 
10.1 
. Annual MMef Sendout Plant I 
0-3.56 DD shaved (Table 8)... . 
6.57 DDD = 6.57 (10.1) = 66 
Annual MMef Sendout Plant II 
3.56 DD — 8.51 DD shaved (Table 8) 
21.43 DDD = 21.43 (10.1) = 216 
. Annual MMef Sendout Plant ITI 
8.51 DD — 13.46 DD shaved (Tabie 8) 
47.2 DDD = 47.2 (10.1) = 478 
2. Annual MMef Sendout Future Part IV 
13.46 DD — 19 DD shaved (Table 8) 
93.8 DD = 93.8 (10.1) = 950 


Oo 


10. 


— 
bo 


DD 4.95 


DD 4,95 


DD 5.45 


MMef 66 


MMef 216 


MMcf 478 


MMcf _ 950 


Solution to Part Il: For Additional Plant and 
Storage Capacity Propane — Cavern Plant I! 


— 
2.5 


. Required additional peak shaving sendout 


capacity (Item 4).. ...MMefd 
14. Required annual storage volume 
Plant II existing + additional.................. Gal. 


(216+950) MMef (14.2) = 16,600,000 gal 
Existing storage Plant II 7,000,000 gal 
Required 9,600,000 gal 
9,600,000 
= ——— = 678 MMet 
14.2 


Investments (Fig. 6A) 


15. Propane Plant investment (55 MMcfd). . eRe 
16. Propane Storage Cavern investment (230, 000 bbl) tones $ 
DU tet PRU TREND. 0s. os ic ccsc ec wonesesined as $ 
Operating Costs (Fig. 6B) 

18. Cost of propane feed stock in cavern. ere io 


(estimated 1966-67 costs) 
19. Raw material costs per Mef peak shaving gas... . .$/Mef 
(14.2) (.085) 


20. Other operating costs per Mef gas sendout ..$/Mef 
(Fig. 68 — Boiler fuel, power, maintenance, etc.) 
157,000 
—_———— = .165 
950,000 Mef 
21. Total operating cost per Mef gas sendout.........$/Mef 
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9 600,000 


1 600,000 
1,150,000 
750,000 


() 0850 


1.21 


().165 











So 


26. 
7 


Invi 


37. 
38. 


Fixe 
39. 


40. . 


41, | 


Tota 
4. | 


43, ( 
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93. ‘otal annual fixed a on Plant per 
Mef capacity. --........... $/Mef 4.36 For Proposed Liquefied Storage and 
(——_| e Regasification Plant Winter 
int 55,000 Mef Season 1966-1967. 
24. otal annual fixed charges on storage plant per 
Mef capacity. . $/Mef ().254 Estimated Natural Gas eunaueine 
—) Peak Day Requirements at 0° F.— Mef 656,000 
——} .15 Less: 
678 Curtailable Off-Peak Load Fete , 50,000 
25. Cost of additional propane peak shaving Existing Peak-Shaving Facilities 136,000 
uel (Hall-H lution) ; 
all-Henry solution): =— 
TPT. Requirements After Existing Peak-Shaving. . 520,000 
U =—— + g(FS + iR) +H Less: 
iL. Tit Additional L.S.&R. Peak-Shaving 55,000 
of val “ 36) (8) = IMO 1 = of Requirements After Additional L.S.&R. Peak-Shaving 465,000 
U =—————. + [254 + (1.21)(.05)] + 1.375 Winter Season Requirements at a 40°%, Load Factor 76,000,000 
L ian a _— With Existing Peak-Shaving 
age 3.50 nae Peak-Sh 75,050,000 
ge --— + 1,689 eak-Shaving. 75,050, 
L Estimated Natural Gas Costs 
” Cost of Natural Gas with Existing Peak-Shaving Facilities: 
ind | Solution to Part il: For LNG Plant and LNG Storage re ser typ og SE ‘aan | 
on Note: Plant and storage will be conventional ane a ; —__—— 
using corrected investment cost (Fig. 7A, 7B, and 7C). Total $43,732,000 
26. Required peak shaving sendout capacity (Item 4). . MMcfd 59 Cost of Natural Gas with Additional L.S.&R. Peak Shaving 
27. Required annual storage volume (Item 12) MMef 950 Demand Costs @ $33/Mef.... $15,345,000 
ae ‘ itv Cog @, $0.35 s 96.239 5 
Pe investments LNG (Fig. 7A, 7B and 7C) Commodity Costs @ $0.35/Mef _ 26,239,500 
28, — liquefaction rate—300 days to fill .MMef 3.0 Total _ $41,584,500 
Jo 
~ = 3.16 (use 3) 
r 300 
4.9) : : 
29. Regasification rate MMefd MMefd 55.0 Savings for Proposed Liquefied Storage and 
30. Liquefaction Plant investment $ 1,900,000 Regasification Plant Winter Season 
31. Regasification Plant investment. . $ 500,000 ; os = 
5 45 32, Total LNG Plant investment $ 2,400,000 Est. Peak Day Requirements-Mef ,; 520, 000 
33. Total Storage Plant investment $ 5,800,000 Without L.S.&R. Plant 520,000 
34. Total LNG Plant and Storage investment $ 8,200,000 With L.S.&R. Plant 465,000 
Operating Costs LNG (Fig. 8) Est. Winter Season Requirements-Mcf 
eg 35. Commodity cost pipeline gas. . . .$/Mef 0.35 Without L.S.&R. Plant. , 76,000,000 
36. Other operating costs..... . ay $/Mef 0.184 With L.S.&R. Plant n , 75,050,000 
175,000 a 3 
Oe a Est. Natural Gas Costs 
216 —— Without L.S.&R. Plant $43,732,000 
37. Regasification costs @ $ .005/Mcf $/Mef 005 VS ee aie 
473 38. Total LNG Operating costs... . . eee 0.539 Est. Cost of L.S.&R. Plant 
; Cascade Cycle: 
Fixed Charges on Investment LNG Fixed deg $ 1,312,650 
aa 39. Annual o% charges on LNG Plant per Mef ei Operating Cost 97,000 
w capacity... ra $/Me 6.55 ——_—_—_—_—— 
2,400,000 Total.... ; $ 1,409,750 
(— ) Est. Natural Gas Cost with L.S.&R. Plant Cost 
40, An ey mye LNG 1 sai Cascade Cycle. . $42,993,750 
: * — posape arges on LNG storage $/Mef 915 Saving on Cost of Natural tions 
inconncsiath Cascade Cycle. . $ 738,250 
‘ \950,000 Mef/ aR; ee 
55 41. Cost of additional LNG Peak Shaving : . , 2 
90,000 —— Detail of Estimated Fixed Costs and Operating 
U = — + e(FS +iR) +H Costs for Proposed Liquefied Storage and 
pre L ee Regasification Plant, Winter Season 
ort = 8 =100 i=! 
ba | mr 1966-1967. 
| eet 9 
I + 1 [915 + .35(.05)] + .539 (Caseade Cycle) 
5.25. Fixed Costs 
yay i Total Investment : . $ 8,200,000 
+ 1.471 ; 
L Yearly Cost of Investment-15% Fe, ’ 1,230,000 
| Plant Maintenance. , Dans 55,650 
000 V né y 
oa ee ‘nnual Cost of Peak Shaving Gas Plant Supervision. . 27,000 
som a 50,000 Mer sic tata aeiti ” sade Total Fixed Costs — Yearly... $ 1, 312,650 
—— =173 a ee 
() 0850 55,000 Mef Operating Costs 
f 43. Coc of propane peak shaving gas $/Mef 1.84 Annual Sendout-Mef , 950,000 
1.2 3.50 + 1.689 (17.3) a re poo nt a $ 92,350 
| shicummmnindidadinnts ey (it aporization Costs @ $0.005/Me 4,750 
(). 165 17.3 ri Puke —— 
44. Co. of LNG peak shaving gas conventional plant Total Operating Costs \ $ 97,10 
storage... . ve eeees 8/Mef 1.78 Total Fixed & Operating Cos & 
55 14a a7. 3) otal Fixed & Operating Costs. .. $ 1,409,750 
on ——_—__——_——- = 1.78 Fixed & Operating Costs/Mef 
1.0 17.3 (not including commodity cost of gas). $ 1.484 
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conquers space with 
vertical propane 
storage tanks 


Where space is ata 


premium, vertical storage 
tanks developed by 
American Car and Foundry 
help companies 

on interruptible natural 
gas contracts solve a 
difficult problem. Available 
in capacities up to 30,000 
gallons, ACF storage 
tanks are designed, engi- 
neered and manufactured 
in a single integrated plant 
equipped to meet a wide 
range of requirements 

for the storage and trans- 
portation of compressed 
gases and liquids. 








AMERICAN CAR AND FOUNDRY 
Division of QCf industries; inc: 
750 Third Avenue, N.Y. 17, N.Y. 
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Giant LPG Terminal Storage Tank 


ACF QUALITY STANDARDS GUARANTEE SATISFACTION 


@ Vessels fabricated to ASME, ICC, USCG or 
ABS specifications. 


®@ Latest manufacturing and inspection 
techniques. 


@ Large stress relieving furnace—up to 12 ft. 
diameter, 120 ft. long. 


= Complete X-Ray facilities and latest welding 
techniques. 


@ Steel grit blasting before priming. 


B® Inspection by Hartford Steam Boiler 
Inspection and Insurance Co. 


T-1 “Bonus Blimp’’ LPG Transport 


SALES OFFICES: 
NEW YORK 
WASHINGTON, D.C. 
BERWICK, PA. 
MILTON, PA. 
HUNTINGTON, W. VA. 
CLEVELAND 
CHICAGO 
ST. LOUIS : 
SAN FRANCISCO te 


Horizontal LPG Storage Tank 





AMERICAN CAR % 
| AND FOUNDRY DIVISION © 





















































Main replacement in Joliet, Illinois by Northern Illinois Gas Company will provide for 
increased customer load. Six-inch pipe being lowered into newly dug trench by the sideboom- 
equipped small crawler tractor replaces an older 2-in. line. 


Distribution Developments 


NEWS ABOUT CURRENT AND PLANNED CONSTRUCTION 


Consumers’ Gas Company, Toronto, 
Ontario, has work underway to install 
a 30-in. trunk feeder line that will 
make additional quantities of gas avail- 
able to residential and industrial cus- 
tomers in Metro Toronto and district. 
A 10.5 mile section to be built this year 
will have capacity enough to supply 
over a quarter of a million homes; cost 
is estimated at $1,500,000. The sec- 
tion will run from Lisgar to Malton 
Village, to connect with present Metro 
distribution system. One section — a 
4.5 mile section — from Meadowvale 
to Highway No. 10 has “speed-up” 
orders to fit in with community road 
re-surfacing programs in the area. Con- 
tractor is Majestic Contractors, Ltd. 
Construction of the new line will 
enable the 20-in. existing line from 
Sheridan to Consumers’ station B, built 
in 1954, to provide more capacity to 
serve expanding natural gas market in 
downtown Toronto, 


40 


Cincinnati Gas & Electric Company, 
Cincinnati, Ohio, has obtained gas 
franchises and plans to extend service 
this year to the villages of Carlisle, 
Loveland, and Blanchester located on 
the northern and northeastern fringes 
of the company’s service area. 


Wisconsin Public Service Corporation, 
Milwaukee, Wisconsin, recently won a 
franchise for distribution of natural 
gas in Tomahawk, Wisc., over the 
competitive bids of four firms and in- 
dividuals in the field. 


City of Corning, Iowa, recently com- 
pleted installation of a town system in- 
volving approximately 10 miles of 4-in. 
distribution pipelines. Contractor for 
the project was Panama-Williams 
Corp. of Houston, Texas. 

Lake Superior District Power Com- 
pany, Ashland, Wisc., has received a 
franchise to distribute natural gas in 
Hurley, Wisconsin. 





AMERICAN 





Alabama Gas Corporation, Birm ng- 
ham, Ala., plans to spend appr xi- 
mately $4,000,000 during fiscal ear 
1961 in its service area. One of the 
larger projects recently complete: in 
Birmingham is a 12-in. loop line ‘aid 
to join the existing “bubble” now : ery- 
ing the fast-growing residential areas 
south of Birmingham including Shelby 
County. The “bubble” which was com- 
pleted last year, has been used is a 
storage facility. Gas was stored at pres- 
sures up to 1200 psi to assure cus- 
tomers in that area adequate gas sup- 
plies during extreme winter weather. 
Current work will change existing 1200 
psi storage line into a supply line that 
will operate at normal pressures. New 
line will loop Birmingham from Iron- 
dale to Cahaba Heights. Harbert Con- 
struction Co. was contractor. 

Beginning near Coosada border sta- 
tion, Alabama Gas recently completed 
a major extension into Elmore County 
consisting of 25 miles of new 4 to 1%- 
in. main. Over 200 new customers in 
Elmore, North Elmore, and Speigner 
areas are now being served. Largest 
single customer is the Draper Correc- 
tional Center where gas will fire a 
power plant to supply heat and hot 
water. For fi:st time company is using 
on a trial basis, X-Tru-coated thin wall 
pipe for the entire job. Joints are 
wrapped with X-Tru tape and copper 
tubing has been used for service lines. 
Tucker Brothers Contracting Co. was 
contractor. Construction in Leeds 
added approximately 160 new cus- 
tomers in the Markeeta, Moody's 
Crossroads, and White’s Chapel area. 
Ten miles of 2 and 3-in. thin walled 
steel main was installed. Copper serv- 
ice lines were also utilized. Tucker 
Brothers was the contractor. 


Public Service Company of Colorado, 
Denver, Colo., recently secured gas 
distribution franchises in Alamosa, 
Monte Vista, and six other communi- 
ties in the San Luis Valley. Smaller 
towns include: Antonito, La Jara, 
Romeo, Manassa, Sanford, and Del 
Norte. Supplier would be Western 
Slope Gas Co. a wholly-owned subsid- 
iary of Public Service, which was 
recently granted authority by the Colo- 
rado Public Utilities Commission t 
construct a natural gas transmission 
line from Ignacio fields in southwest: 
ern Colorado to communities in the 
San Luis Valley. The line, believed t0 
be the highest in the U. S., wil! pass 
through extremely rugged mountai?- 
ous country crossing the Continental 
Divide at an altitude of approximatel) 
12,000 ft. The 225-mile transmission 
and gathering system is expecicd 1 
cost about $4,800,000 and will b. com 
pleted this year. 
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New Barber-Greene 7’ Wheel Ditcher crowds through rugged caliche in Texas—at speeds many 


times greater than ladder ditchers or back hoes working in the area. Write for details. 


NEW 7-FOOT WHEEL DITCHER 


digs more ditch . . . deeper ditch than any machine in its size range 


Barber-Greene’s new 7’ wheel ditcher offers more 
ditch for the money than ever before. It digs deeper 
than any wheel ditcher in its size and price range. 


Check these advantages: 


Advanced design. Greater maneuverability—smaller, 
more compact than other wheel ditchers digging to 7’. 
The only wheel ditcher available with point of balance 
at center of tracks. 


Costs less to operate—exclusive Barber-Greene design 
advantages add up to more ditch per day with less main- 
tenance... less down time... less wear. 


Full range of crowding speeds—exclusive Barber-Greene 
Hydra-Crowd provides infinite range of crowding speeds 
... permits top digging capacity in all conditions. 
Easier to operate—full hydraulic controls within easy 
reach means less operator fatigue . . . easiest steering 
...+ greater accuracy. 


All-hydraulic spoil conveyor—10’ variable-speed con- 
veyor loads directly into trucks... handles spoil at speeds 
to 640 fpm. Folds to 8’. Rubber impact rollers reduce 
belt wear, eliminate material build-up beneath belt. 


New, compact size—only 26’5” long, 8’6” high in oper- 
ating position. 7’ wide across tracks, 


Manufacturer of the only modern ditcher line 


Representatives in Principal 





Main Office and Plant AURORA, 


Cities of the World 


Barber-Greene Ys 
ILLINOIS, U.S.A. 





Other Plants: DeKalb, Milwaukee, Detroit, Canada, England, Brazil, Australia 


CO VEVORS . LOADERS * 
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ASPHALT PAVING EQUIPMENT 
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Distribution Developments 





United Gas Corporation, Shreveport, 
La., recently completed approximately 
one mile of 4-in. distribution main in 
the city of Center, Texas. Contractor 
was Hathaway Construction, Inc. 


Southern Counties Gas Company, Los 
Angeles, California, has completed 
construction on a $100,000 sub-base 
in Whittier that will provide a base of 
operations for customer service per- 
sonnel of the gas company, as well as 
for a limited number of construction 
and maintenance crews and personnel 
for automotive servicing. The sub-base 
is located on company-owned property 
at Mar Vista and Pickering Avenues. 
Dale Long, general contracting firm of 
Whittier, Calif., was contractor. 


Milwaukee Gas Light Company, Mil- 
waukee, Wisconsin, will be able to 
extend natural gas service to approxi- 
mately 12 towns and two military 
establishments as the result of the re- 
cent FPC approval of G-20570 project 
filed by Northern Natural and Michi- 
gan Wisconsin Pipe Line Co. Mil- 
waukee proposes to build at the end of 
Michigan Wisconsin’s line in the vi- 
cinity of Baraboo, a 76-mile line in a 
northernly direction to serve Sparta, 
Tomah, Camp Douglas, Oakdale, New 


Lisbon, Mauston, Lyndon Station, Wis- 
consin Dells, Lake Delton, Reedsburg, 
Rock Springs and North Freedom and 
two military establishments, Camp Mc- 
Coy and Camp Williams. The FPC 
Commission denied Michigan Wiscon- 
sin’s proposal to build a lateral line in 
Wisconsin extending from Madison to 
Baraboo. Milwaukee Gas had pre- 
viously proposed service to Prairie du 
Sac, Sauk City, Lodi, and Dane, which 
are located between Madison and Bara- 
boo along the route of Michigan Wis- 
consin’s proposed extension. 

Company also recently received 
franchise to distribute natural gas in 
the town of Medford, Wisconsin. 


Peoples Natural Gas, Omaha, Ne- 
braska, has construction underway or 
recently completed on five major proj- 
ects involving 2,267,886 ft of % 
through 6-in. intermediate pressure 
lines and costing approximately 
$4,489,213. 

In Group A approximately 1,206,- 
251 ft of %4 through 6-in. IP mains, 
services, district regulators, and odori- 
zers are being installed at a cost of 
$2,538,291 in the Minnesota commu- 
nities of Spring Valley, Blooming 
Prairie, Ellendale, Kenyon, West Con- 
cord, Lanesboro, Rushford, Chatfield, 


Wanamingo, Zumbrota, Pine Is! nd, 
Plainview, St. Charles, Elgin, Ey ota, 
and Viola. Also the lowa commu ‘ties 
of Preston, Postville, Waukon, St aw- 
berry Point, and Fayette. Contract or is 
Underground Constructors, Inc. 

In Group B, approximately 564.060 
ft of % thru 6-in. IP mains, services, 
district regulators, and odorizers are 
being installed at a cost of $1,031.186 
by contractor crews of Hood Corpora- 
tion in the following Iowa com. 
munities: Anamosa, Monticello, Lang. 
worthy, Hopkinton, Sumner, West 
Union, and Tripoli. 

Group C involves 210,235 ft of % 
thru 6-in. IP mains and services cost- 
ing $391,729 and being installed by 
contractor crews of Panama-Williams 
Corp. in the communities of Cresco 
and Hawkeye, Iowa. 

Brad Schnittjer, contractor, is install- 
ing approximately 116,880 ft of % 
thru 6-in. IP mains and services at a 
cost of $226,058 in Ackley and Dike, 
Iowa. 

Company crews are installing ap- 
proximately 169,460 ft of 34 thru 4-in. 
IP services, mains, district regulators, 
and odorizers at a cost of $301,949 in 
Endicott and Jackson, Nebraska; Hay- 
ward and Emmons, Minnesota, and the 
Iowa communities of Fostoria, Terril, 
Superior, Wallingford, Fertile and 
Hanlonton. 





Stewartville, New Market, Hayfield, 





For small diameter road boung jobs 
e A NEW SELF-POWERED e ACCURATE CROSE-PERRAULT 
BORING MACHINE 


The Crose portable boring machine can be used to bore 
holes under streets, highways, railroads and for under- 
ground service. The machine is a compact unit 76” long, 
39” high and 20” wide. Easily transported in a pick up 
truck since it weighs only 595 Ibs. Machine is a completely 
self-contained unit powered by a 742 H.P. gasoline engine. 
Outside power is not required. Accurate. Holes have been 
bored up to 75 feet with almost pin-point accuracy. Finger- 
tio controlled hydraulic power does the heavy work. Only 
12 feet of open ditch required to operate machine, which 
can be positioned in bell hole ready for boring within a 


few minutes. 








a 
Crose& 


perratult 
EQUIPMENTICORP 


2765 DAWSON ROAD ® PHONE WEBSTER 
6-217! ® TULSA, OKLAHOMA ® BRANCH OF- 
FICES: HOUSTON, TEXAS © ELIZABETH, NEW 
JERSEY *® IN CANADA: CROSE-PERRAULT CAN- 
ADA, LTD., EDMONTON, ALBERTA ® TORONTO, 
ONTARIO ® EXPORT OFFICE: NEW YORK, N. Y. 
* CABLE ADDRESS: CROSE 


WRITE TODAY for complete informa- 
tion on this boring machine and also 
larger machines that handle pipe up 
to 42”. 
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Puts pipe to bed-—tucks it in—fast! 


Valuable on both ends of the pipe- 
ying job, the John Deere ‘1010’ 
with bulldozer and sideboom levels the 
grade for the trencher, places pipe, 
valves, and meters, backfills and com- 
cts the fill to finish the work. 
Sideboom has hydraulically con- 
led counterweights, reversible hy- 
iulic motors for smooth operation, 
cision handling. Winches are self- 
king in both directions with con- 
Is in neutral—hand clutch permits 
e-spooling when paying out line. 
pacity, crawler-mounted, 5750 lbs. 
four feet from boom pivot. 
»ipe-bender attachment further ex- 


tends usefulness of the unit. Rated for 
up to .203-inch wall, 8-inch dia. gas 
pipe. Lined and unlined shoes (for 
wrapped and regular pipe), in 2-, 3-, 
4-. 5-, 6-, and 8-inch diameters are 
regularly supplied. 

For the best in public relations after 
any main or feeder construction, re- 
seed the right of way with the John 
Deere 265 Landscape Seeder-Fertilizer 
for three-point wheel tractor use. 

For details and a demonstration, 
plus facts on long-term leasing, con- 
tact your John Deere dealer now 
through the yellow pages. John Deere, 
3300 River Drive, Moline, Illinois. 


Mhoe- 0. Mod 8 8-2 = 


BACKHOES 
BULLDOZERS 
SIDEBOOMS 

AND 
EARTHMOVING 
EQUIPMENT 








Distribution Developments 


Wisconsin Michigan Power Company 
Appleton, Wisc., has received a fran- 
chise to distribute natural gas in the 
town of Neenah, Wisconsin. 





Wisconsin Public Service Corporation, 
Milwaukee, recently completed con- 
struction of new distribution systems 
to serve the communities of Valders, 
Brillion, and Reedsville. Work on the 
supply lines for the three place began 
last April; total cost was $304,000 for 
a 12-mile 6-in. supply line and $267,- 
000 for the distribution facilities. 


Citizens Gas Company, Tuscola, IIli- 
nois, plans to install a $109,000 distri- 
bution system in Pesotum, and a 
$175,000 system in Tolono, Illinois. 
Company crews completed work in 
November. In Pesotum, system in- 
volves approximately 22,000 ft of 3-in., 
8000 ft of 2-in. and 600 ft of casing; 
15 2-in. valves and 12 3-in. valves, a 
town border station costing $1500; 
regulator house and regulators costing 
$3000; and an odorizer costing $3000. 
Approximately 112 meters are esti- 
mated to be required, and will cost 
$4170. Installation and material costs 
are for approximately 5.7 miles of pipe. 

In Tolono, the distribution system 
consists of mains from 2 to 4-in. of 


















PATENT APPLIED FOR 


STANDARD fF MACHINES 
Fast, easy, accurate cutting and beveling 
of all sizes of pipe from 142” through 
36”. Simple operation assures perfect 
cuts and bevels from moment torch is 
lighted. 


BEVEL-LAND 
GRINDER 
Smooths pipe cuts 
and accurately 
places the lands 
on bevels in a 
matter of seconds. 
Eliminates costly, 
time - consuming 

handwork. 


PATENT NO, 2,869,293 





H&M ACCESSORIES 
Motorized Units 
Flexible Shaft « Pipe Dollies 
Boxes « Clamps 


orn 


EASIER, WITH 


INSTALL PIPING SYSTEMS FASTER 


the intermediate pressure system with 
pressures ranging from 60 psi to 10 psi. 
Approximately 22,000 ft of 4-in., 13,- 
000 ft of 3-in., 20,000 ft of 2-in. and 
600 ft of casing are estimated to cost 
$27,850 plus freight. Twenty 2-in., 15 
3-in. and eight 4-in. valves will be used 
at a cost of $1500. Weld fittings will 
cost another $1500; a town border sta- 
tion $1500, a regulator house and 
regulators, $3000; and an odorizer, 
$3000. Approximately 176 meters of 
the 1A comb.; 2A comb.; No. 4 
Sprague, and No. 250B Metric types 
will cost $7250. Total cost of distribu- 
tion system of Tolono at end of first 
5-year period is estimated at $175,000. 


The Gas Service Company, Kansas 
City, Missouri, has completed almost 
$3,000,000 worth of construction dur- 
ing the past summer. New systems 
have been built for a number of towns 
and major improvements to augment 
existing services have been made in 
many divisions. Largest expenditure 
was for the Odessa project in Lee’s 
Summit division where five towns 
along the line to Odessa were com- 
pleted about Sept. 15. These include 
Odessa, Oak Grove, Grain Valley, 
Lake Tapawingo and Bates City. Total 
cost of these systems and connecting 
lines is $1,292,000. 


A new system in Savannah to 
about 1000 customers in the cit 
along U. S. Highway 71 betwe: » §¢. 
Joseph and Savannah, has been com- 
pleted. Total cost is set at $450,0:.0, Ip 
the Kansas City, Mo., division, a | 6-in, 
line has been replaced with a °6-in, 
north of Grandview to augment gas 
supply; cost is $225,000. Enlarg: ment 
of the system supplying gas to {°xcel. 
sior Springs, Mo., from the Liberty di- 
vision is being handled by addition of 
a 12-in. line costing $140,000. A sec. 
ond job in Kansas City, Mo., division 
involved replacement of a 12-in. with 
a 16-in. pipe at a cost of $78,000. 

Construction is underway on a new 
system in Kearney, Mo. Cost is set at 
approximately $103,000. Ozark, Mo., 
system has been completed and cus- 
tomers are being tied on rapidly. New 
system in nearby Nixa, Mo., has also 
been completed. Ozark distribution 
system and connecting line cost $300, 
000 and the Nixa system another 
$65,000. Peculiar, Mo., in Lee’s Sum- 
mit division, was completed in mid- 
summer at a cost of $68,000; cus- 
tomers are still being added onto lines 
there. Stanley and Stilwell, Kans, 
joined Mission division system early in 
the summer. Stanley lines were laid at 
a cost of $51,000, and the lines in Stil- 
well cost $45,500. 
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OUT-OF-ROUND 
Makes cutting of irregular 
pipe easy, simple. Roller 
rides surface of pipe, in 
sures even, accurate cuts. 
Fits all sizes of H&M Ma 
chines. 


SHAPE CUTTER 
Cuts saddles, tees, els and 
other irregular designs. 
The lightweight extremely 
portable Shape Cutter fits 
all models of H&M Mé 
chines. 


MACHINE G0. 


tu 3-024 
TULSA, OKLAHOMA 
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TAPEGOAT PROTECTION... 


Works for You Anywhere! 






4 
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NATURAL GAS lines at compres- 
sor and meter stations give years of 
maintenance-free service when pro- 
tected by TAPECOAT, the coal tar 
coating in handy tape form. 


A ARN MN AE AE NOLL SNE AA IH 


GAS DISTRIBUTION lines of 
large diameter can readily be pro- 
tected with TAPECOAT to withstand 
the abrasive and corrosive climate 
in underground service. 


Lines in OFF-SHORE DRILLING oper- 
ations need joint protection equivalent 
to the mill-wrapping on the pipe. 
TAPECOAT is most economical be- 
cause it gives lasting protection in under- 
water service. 


CABLE AND CABLE SPLICES in com- 
munications service are effectively and eco- 
nomically protected by TAPECOAT. 
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my 
ee 
ae UNDERGROUND GAS STORAGE facilities can be 


“buried and forgotten" when protected by TAPECOAT. 


Note protection of tanks, pipe and pipe joints. 
STEEL MILL water lines in this new 


RPORT FUEL LINES need ai : 
: | t-protected with TAPE- : ae ere alas 
quality joint protection as- COAT. TAPECOAT cake used to Lines buried in cinders in RAIL- 


"a by TAPECOAT. It is easy advantage to protect any steel sur- ROAD YARDS need the sure 7 
apply by spiral or “cigarette” f p d d ; protection provided by TAPE- 
aping dependi ; OES th EReer ge: CONS: LOT uee, Se COAT. There's a size for ever 

9 depending on the size broved since 1941. ‘ sot 


he pipe. No training needed. = purpose from 2” to 24” in width. 


Write for full details today 
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1567 Lyons Street, Evanston, Ill. 


Manufactured and Distributed in Canada by 
The Tapecoat Company of Canada, Ltd., 


25 Haas Road, Rexdale, Ontario. 
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At top, section of New Worthington Mono-Rotor ! on Ol. It is 

| pressor. Construction features simplicity and access! ’ rectly 0 
Above is the packaged Mono-Rotor unit — ready (0 MOU" "HMO valve | 
is the most compact, lightest unit available tod@y. D dash be 
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TILITY NEWS: 







The new Worthington Mono-Rotor 
ompressor has gained extensive 
ed experience in both the utility 
uid construction industries with out- 
tanding success. Performance has 
been so successful, in fact, that 
orthington has just lengthened its 
arranty period from 3 months to 
bne year. It is the first major manu- 
acturer supplying compressors to 
he utility industry to do so. 


The new Mono-Rotor compressor 
has many other advantages for utili- 
ies in addition to its extreme 
lependability. For example, Worth- 
ngton design refinements over the 
ast 5 years has produced for utilities 
he packaged unit shown at left. It is 
he lightest weight, most compact 
ompressor unit available today— 
fm 100 pounds to 800 pounds 


NEW MONO-ROTOR PTO COMPRESSOR 


0 DEPENDABLE WARRANTY 
XTENDED TO FULL YEAR... 


lighter than comparable units. It 
saves weight and provides additional 
space in the truck for tools, equip- 
ment and supplies. 


The Mono-Rotor is equipped with 
the simplest, most complete and de- 
pendable controls available today. 
To operate, simply engage the P.T.O. 
and the automatic controls do the 
rest for as long as you want. 


Do you prefer a belt-driven P.T.O. 
unit or a direct-driven unit? Worth- 
ington builds the Mono-Rotor for 
economic installation in either case. 
The package unit installs quickly, 
with a minimum space and minimum 
labor requirement. But the Mono- 
Rotor is available in separate com- 
ponents for tailoring to any truck 
unit you prefer. 
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rivers Dream” truck engine con- 
umatically operated and works 
he engine carburetor butterfly. 
on carburetor— no governor— 
i control, just this easily installed 










cylinder. Piston rod A is the basic control— 
setting carburetor butterfly for road or com- 
pressor operation—automatically. Piston rod 
B varies engine speed according to air demand 
during compressor operation. 


What about price? For both 85’ 
and 125’ models we believe that it 
will be the most attractive you'll 
find. And don’t forget the added 
value of the new one year warranty. 


But proof of the Mono-Rotor 
value lies in its performance. Ask 
about a possible demonstration or 
trial. To get fast response send the 
coupon shown here. Worthington 
Corporation, Holyoke, Mass. In 
Canada, Worthington (Canada) 
Ltd., Brantford, Ontario. 





WORTHINGTON 


PRODUCTS THAT WORK FOR YOUR PROFIT 


WORTHINGTON CORPORATION 
Section 60-40, Holyoke, Mass. 






_____. Please send me information on the packaged 
85’ and 125’ Mono-Rotor PTO compressors. 

___. | would like information about separate 
components for ‘‘tailoring’”’ to a truck. 

__. Please tell me more about the possible dem- 
onstration and trial of the Mono-Rotor. 
Please send me complete information on 
Worthington Blue Brute air tools for utility 
work. 


NAME 





ADDRESS 





COMPANY 





city STATE 




















Distribution Developments 





Brooklyn Union Gas Company, New 
York, plans to relocate approximately 
3800 ft of their low pressure gas main 
as a result of the NY State Dept. of 
Public Works’ $95,000,000 road im- 
provement program for the 1964-65 
New York World’s Fair. One of the 
main parts of the program is creation 
of a new expanded system of highways 
that calls for the widening of Northern 
Boulevard. The spread of boulevard 
along a one-mile stretch from Grand 
Central Parkway to Flushing River 
necessitates relocation of all utilities 
from 114th St. to 126th St. By 1964 
the broadened boulevard will have a 
6-lane elevated expressway constructed 
in the middle. From the express lanes, 
ramps will lead to Van Wyck Express- 
way, Grand Central and Whitestone 
parkways. The widening of Grand 
Central Parkway will necessitate some 
additional relocation and extension of 
the BU distribution system. Included 
are altering of the 12-in. medium pres- 
sure feed to the Fair, altering some 
12-in. gas feeder mains principally in 
bridge construction and some 6-in. dis- 
tribution mains between 70th St. and 
the Northern Boulevard Interchange, 
altering a small portion of main in the 
vicinity of the Long Island Expressway 
and relocation and extension of several 






















distribution mains between 170th St. 
and Clearview Expressway Inter- 
change. Some work is already under- 


way. 
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Work is underway on a 24 and 36-in. 
main-laying project designed to expand 
capacity of the gas supply system in 
Brooklyn and Queens. On Flatlands 
Ave. in Brooklyn starting at Fountain 
Ave., approximately 7480 ft of 24-in. 
medium pressure main is being in- 
stalled to extend the southern loop and 
7833 ft of 30-in. 350 psi main is also 
being installed for future expansion of 
the Jamaica Bay Line. New lines will 
cross Spring Creek at Ruby St.—divid- 
ing line between Brooklyn and Queens 
and will terminate at 156th Ave. 
east of Cross Bay Blvd. in Queens. The 
all-steel welded mains will share a 
common 9-ft-wide trench. Most of the 
run will be thru vacant land. At three 
points during course of work, BU will, 
in effect, build a street. Between War- 








wick St. and Cleveland St. it will ring 
street to grade while installing © iing, 
Also on 156th Ave. from west bs ‘k of 
creek to 79th St. and on 156th Ave. 
from 86th St. to east of 87th St. ’lans 
call for connection of the 24-in me- 
dium pressure line to the 12-in me- 
dium pressure line at Cross Bay ‘lvd. 
and for installation of two ‘iture 
governors. In 1962, BU also plas to 
loop the 30-in. Jamaica Bay Linv into 
Van Wyck Gate Station. (See muy.) 


Ohio Valley Gas Company, Columbus, 
Ohio, recently completed two projects 
in Ironton and Steubenville. Almost a 
mile of 8 and 10-in. line was laid to 
replace two sections of existing line by 
contractor crews of Hughes Construc- 
tion Co. at a cost of $55,800. One 
section replaced extended along Fourth 
St. between Quincy and Center. The 
other section runs along Fourth St. 
from Vine to McGoveny, south on 
McGoveny to Third and east along 
Third to Wyanoke St. In Steubenville, 
contractor crews of Ohio Pipeline Con- 
struction Co. completed a $45,800 
line relocation project in conjunction 
with the widening of Sunset Boulevard 
(Route 22). More than 1.5 miles of 


new 4 and 6-in. line has been laid along 
Sunset between Brady and the corpora- 
tion line to replace eight sections of an 
existing line. 





Lowering-in and backfilling of pipe in rocky terrain can 


often result in costly damage to the coating .. . 


but not 


when it is protected with Kapco Rock Shield. ™ Kapco is a 


strong, mastic composition board which is designed especially 


to resist rock impacts. Kapco saves application time, too . . . 


the boards are simply strapped into place with pressure sen- 


sitive filament tape or steel strapping and a section of pipe 


can be covered in only a few minutes. Kapco is available in 


a number of thicknesses to meet varying terrain conditions. 


= A Midwestern Man would be glad to show you how Kapco 


Rock Shield can provide positive protection for your pipelines. 


MIDWESTERN 


PIPE LINE PRODUCTS CO. 


Tulsa, Okla. 
Mid Pipe 


4645 Southwest Blvd. 
Cable Address. 





Contact the nearest Midwestern office today. 
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branch offices 
¢ Durham, N. C. 

¢ Houston, Tex. 

* Chicago, Ill. 

St. Petersburg, Fla 

¢ Pittsburgh, Pa. 

© Oklahoma City, Ok! 

¢ Des Moines, la. 

© New York, N.Y. (ex: ort) 
¢ Caracas, Venezuela 


HI 6-6144 




















this means precision 


on 
ong 
lle, 
on- 
800 
‘ion 
ard 
, of 
ora- 
f an 
U. S. 
CAST «3 IRON 

Small differences in the precision, care and skill with which pipe 

is made can make a big difference in the gas main. 

U. S. Pipe makes sure these small differences never occur. All U. S. Pipe 

... from mining of ore to finished product... is carefully 

inspected, controlled and supervised in manufacture. Every length 

measures up to the rigid quality standards set for it. 

There‘is a difference in pipe. The symbol—U. S. Pipe—means added 
ws 


precision and control that pays off in performance .. . for you. 


+ Standardized mechanical joints are bottle-tight for usual gas distribution 
pressures ...and for all types of gas - Centrifugally cast pipe is tough, uniform, 
strong - Joint design allows for deflection during and after installation 

+ Service connections are easily made - Long life is a matter of record 





U.S. PIPE & FOUNDRY COMPANY 
Generali Office, Birmingham 2, Alabama 











A \ JOLLY INTEGRATED PRODUCER FROM MINES AND BLAST FURNACES TO FINISHED PIPE 
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New Hy-Hoe Model 480 crawler backhoe 
features highest flotation of any such 
equipment now available —3 psi. with 
standard 24-in. pads — from the Hy-Mac 
Corporation. Wider pads for still greater 
flotation are optional equipment. Unit has 
a three-pump hydraulic system that per- 
mits the operator to work both boom and 
bucket while swinging. Boom, bucket and 
dipper stick are controlled through six 
double-acting hydraulic cylinders pow- 
ered at 1500 psi. 1 


Rugged and lightweight, with low air and 
abrasive consumption, the Little Sputz 
Blaster can be car- 
ried and operated by 
one man. Unit can 
be pulled along on 
its own wheels or 
carried by hand. All 
control-gear swings 
beneath into a pro- 
tected position and 
machine will roll 
away by itself if 
struck accidently. 
Special metering valve permits use of 
ultra-fine abrasive for etching or wood- 
work and is adjustable for standard abra- 
sives. Inexpensive automatic controls are 


also available. 
Fisher 


M-SCOPE 
PIPEFINDERS 


choice 
for 
DEPENDABILITY! 


Rugged transistorized construction 
practically eliminates maintenance 
costs...extends battery life to a year 
or more. Pinpoint accuracy, greatest 
depth penetration make the M-scope 
first choice in the field! Only $189.50 


Send for FREE catalog 


“Fushor RESEARCH LAB., INC. 


DEPT. CM-1, PALO ALTO, CALIF. 





Product Parade 


MATERIALS . 


New “spacemaker” for pickup trucks is 
the “Side-Pak” bolt-on compartments de- 
veloped by Koenig Iron Works, Inc., 
especially for use on % and %-ton pick- 
ups with external fenders. The Side-Paks 
mount flush against the body and extend 
body lines to the width of the cab, creat- 
ing a built-in appearance. Installation re- 
quires only an electric drill and ordinary 
wrenches and is a matter of removing the 
fenders and bolting on the Side-Paks. The 
units are all-steel and electrically welded. 
Additional features include weathertight, 
double-panel doors with drip moldings, 
recessed paddle-handle latches, safety 
striker plates, and cylinder locks keyed 
alike. All materials are either rolled or 
folded for strength and safety. 3 


Soiltest bulletin gives complete informa- 
tion and details on Model R-117 Seismic 
Timer for subsurface exploration. Timer 
is used for locating hardpan, water tables 
and rock strata at depths up to 100 ft util- 
izing seismic shock waves generated by 
special hammer impact or by small explo- 
sive charges. Can be used in highway and 
pipeline excavation, foundation investiga- 
tions or geophysical and geological sur- 
veys, and is designed to reduce costly 
test-hole drilling in foundation investiga- 
tions. 4 


High precision electro-hydraulic valves, 
complete with integral electronic control 
systems, have been 
announced by Secu- 
rity Valve Company. 
System includes 
valve, available in 
all ASA _ sizes and 
ratings, electro-hy- 
draulic actuator, an 
electronic controller 
that provides the sig- 
nals to operate the 
valve, necessary sys- 
tem equalization, and associated trans- 
ducers. 5 


New Vesta gas ranges recently introduced 
by Athens Stove Works, Inc., include 36- 
in. models with the Queen-size 20-in. 
ovens, featuring removable oven door 
and oven rack runners, double silicone 
oven door seals, chrome aeration pans 
and broiler grill. Lower 20-in. wide 
broiler affords ample broiling range. All 
standard models meet American Gas As- 
sociation specifications. Wide variety of 
optional features includes automatic oven 
clock control, burner-with-a-brain, 3-way 
top, oven rotisserie, and double-duty side- 
simmer burners. Six porcelain enamel 
colors are available. 


EQUIPMENT ° 


SERVICES 


New model “Punch-It” tee, made w:ih a 
built-in compression coupling, has }een 
introduced by 
The M. B. Skin- 
ner Company, 
South Bend, !ndi- 
ana. The tee 
comes with either 
a welding base, or 
with a threaded 
base for use with 
a Skinner service 
saddle. Made 
from steel similar 
to the main itself, 
it welds easily 
and takes a per- 
fect thread; can be supplied with either a 
plain gasket, an armored tip (bead) gas- 
ket or a semi-insulated gasket. Self locking 
compression nut is optional. Same punch 
size available as an existing model—',, 
5/16, % or %-in. diameter. All models 
are tested to 5000 psi hydraulic pressure 
and carry “Rated 1000 psi.” 7 


New concept in tapered plug valve design 
utilizing a high lubricity plastic coating to 
reduce turning and provide lifetime main- 
tenance-free operation has been devel- 
oped by Rockwell Manufacturing Com- 
pany. Permaturn valve features high 
lubricity plug coating of the order of 
(.0005-in. applied to tapered surfaces. For 
low pressures up to 1000 psi, coating 1s 
Teflon, a polyfluoride thermoplastic with 
an extremely high softening point. For 
high pressure services up to 10,000 psi, 
valves are coated with phosphate-molyb- 
denum disulfide. Both coatings are perma- 
nently bonded to the metal surfaces. Per- 
maturn name will replace Rockwell- 
Nordstrom. 8 


Series 670 Metagraphic pneumatic recely- 
er is described in new Bristol Company 
product data bulletin. Photographs and 
engineering drawings amplify discussion 
of the.receiver’s construction, design, Siz 
and capabilities. Series 670 is an a dition 
to functionally unitized instrume)'s ¢t 
gineered to be compatible with »rocess 
systems. Transmitting, controllin: and 
supervising instruments are placed. -with- 
out grouping—in most desirable |: ae 
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Twe new booklets containing data on 
Rey olds Gas Regulators are now avail- 
able. They are: Bulletin RV-161, on Rey- 
nolds Relief Valves, 8 pages, and Bulletin 
AP-161, on Reynolds Pilot, Small Vol- 
ume. Appliance Industrial Equipment Gas 
Regulators, 8 pages. Booklets are addi- 
tions to the main Reynolds catalog. 10 


New “T” footing cutter developed by The 
Charles Machine Works, Inc., Perry, 
Oklahoma, at- 
taches to the 
M3 and M4 
series of the 
Ditch Witch 
trencher line. 
User can dig a 
foundation 
footing with 
8 in. stem and 
1G. in.. Ee" 
footing for 
most light 
construction, 
or for heavier jobs, a 12-in. stem, 24-in. 
“T” is available. Building costs are re- 
duced by eliminating forming and saving 
concrete. 11 





New trunk-mount two-way radio has been 
added to General Electric’s transistorized 
“Progress” line of vehicular communica- 
tions equipment. New control head half 
the size of previous control units has also 
been designed for use on a car’s dash- 
board when the basic radio is placed in 
the trunk. Control unit is 214-in. deep, 
2%-in. high and 4%-in. wide — small 
enough to fit in the palm of a person’s 
hand. 12 


WRAP-ON 


SOl\ 









RUST PROTECTION 


for any metal surface °°!%<t 2" met?! 


surface from rust 
caused by fumes, oil, water, caustics, greases and most 
nts. This tough polyvinylchloride pressure-sensitive 
tape provides positive protection on any clean, dry sur- 
face and conforms to odd or irregular shapes. Easy to 
app y, “SCOTCHRAP” Brand Pipe Protection Tape re- 
quis no special application technique or equipment 
anc is always ready for use."“SCOTCHRAP” is available 
fro: your 3M supplier, or write: Electrical Products 
Div on, 3M Company, 900 Bush Ave., St. Paul 6, Minn. 


Aul ¢ 


*«* TINNESOTA MINING E MANUFACTURING CO. 
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“Scout” all-purpose utility vehicle by In- 
ternational Harvester can now sport a 
soft-top, similar in appearance to stand- 


ard automobile convertibles. Available 
for coupe or full, the new tops are made 
of white vinyl-faced cotton drill, and en- 
close the cab or full-length space from 
windshield to tailgate. List price for pas- 
senger compartment Sport-Top is $98.00; 
full-length lists for $168.00. Both include 
removable steel supports and built-in stor- 
age compartment. Window areas are 336 
and 1434-sq. in., respectively, for the 
coupe and full tops and are of distortion- 
free polished vinyl. Slip and hook joints 
assure easy installation and removal. 
Steel compartment mounts behind front 
seat to provide built-in storage for frame- 
work sections. Detachable tops of all-steel 
construction also are available. 13 


New bulletin from Burgess-Manning 
Company features complete information 
and specifications on company’s BMI in- 
take snubber to be used with positive dis- 
placement blowers, reciprocating 
compressors, and gas and diesel engines. 

14 


a 











MINN 





UP 70 250° OF 2” TO 24” OPEN HOLE FOR 
P INSTALLATION OR SOIL DRAINAGE 


TER-COOLED BITS RIP THROUGH 
UGH ROOTS AND HARD FORMATION 


POWERFUL AIR MOTORS GIVE 
UNEQUALLED WORKING TORQUE 


RAIGHT, ACCURATE, FAST AND CHEAPLY 


SHOCKS TO ENDANGER WORKERS 


. *REG. U.S. PAT. OFF. 


Automatic release pipe tongs introduced 
by C. A. Mathey Machine Works, Inc., are 
described in a new price bulletin. Tongs 
release automatically when weight is 
slacked off, and do not require manual 
release. Complete range of standard pipe 
sizes is covered from 3 to 38-in. 15 


Installation for Type 403 high pressure gas 
regulator to reduce possibility of pilot 
freeze-up on high pressure applications 
has been designed by Fisher Governor 
Company. Series 1305 anti-freeze regula- 
tor is installed in the pilot loading line 
ahead of the pilot so that the 1305 inlet 
projects into the warm up-stream gas flow 
in the main line. Warmth from gas is 
transferred to the pilot loading gas by 
a series of fins on the inlet adaptor, main- 
taining a temperature high enough to pre- 
vent pilot freezing on most applications. 

16 


Compact, standard cabinet ovens suitable 
for batch production, limited production 
runs or experi- 
mental work 

equiring 
temperatures 
from 150 to 
500 F are now 
available from 
The DeVilbiss 
Company, 
with Btu out- 
put per hour 
at 40,000, 61,- 
000 and 100,- 
600. Oven 
sizes range 
es from 2 ft by 
2% ft by 2% ft (interior dimensions) to 
3 ft by 4 ft by 2% ft. Both atmospheric 
and premix type ovens are available. 


. » SWIFTLY 





































































































































































































































Probing 
For 
Profits? 


STOP GAS LEAKS 
You'll profit 5 ways from reg- 
ular Heath Leakage Control 
Surveys. 

@ Reduced ‘‘Unaccounted for’’ 
e Improved Repair Program 
e Better Safety Factor 

@ 3rd Party Audit 

® Better Public Relations 

Let us show you how Heath 
has helped 650 gas utilities 
make real dollar and cents 
savings through better leakage 
control. Call — Call Collect — 


CE 5-6660 


HEATH 


Survey Consultants 
Wellesley Hills 81, Mass. 


PRODUCT PARADE 





New reinforcements for enamel coatings 
to ward off corrosive elements that attack 
and destroy underground pipelines have 
been announced by Owens-Corning Fiber- 
glas. Glass fibers and yarns pressed into a 
mat to form Coromat inner wrap keeps 
corrosive moisture away from gas and oil 
lines. New binder makes Coromat more 
flexible and easier to handle. Fibers are 
held more tightly to resist flying off when 
applied under mechanical stress around a 
pipe. Greater manufacturing quality con- 
trol is also possible. 1 


Low-cost three-wheel vehicle, designed 
for a wide range of “off-the-road” towing, 
light hauling, and similar applications has 
been introduced by Cushman Motors, 
Lincoln, Nebraska. Named the Cushman 
Haulster, the unit is especially suitable 
for moving men and materials in indus- 
trial plants or other areas where the ve- 
hicle is not required to travel on city 
streets or highways. It is equipped with 
a special transmission that provides a safe 
top speed of 14 mph. Unit is available in 
two body styles: Pickup type rear box, or 
a chassis model, each having a payload 
capacity of 800 lbs. Compact and highly 
maneuverable, the Haulster can operate 
in a 414-ft. passageway, and has a turn- 
ing radius of 90-in. 


Two new four-wheel-drive, rubber-tired, 
front-end loaders have been introduced by 
The Frank C. Hough Company. They are 
the Model H-60, with 134 cu yd capacity 
and the Model H-70 series “C” with 21% 
cu yd capacity buckets. The new “Pay- 
loader” units feature simplified Hough 
bucket and boom mechanisms pioneered 
on the H-30 and H-120 models. Extra 
strong, box-section boom arms are located 
ahead of the operator’s compartment for 
maximum safety. The single bucket-con- 
trol cylinder is removed from areas of 
possible spillage. Advanced design results 
in from 4 to 10 fewer pivot and grease 
points and fewer parts to service and 
maintain. 20 


Swimming pool heater with a 5-year war- 
ranty plan on descaling is now on the 
market by Raypak 
Company, El Monte, 
California. Ray- 
therm combines 
automatic tempera- 
ture control and per- 
fect balance of high 
velocity water flow 
through two tubes of 
the heat exchanger. 
Unit contains a built- 
in auxiliary bypass 
valve designed to improve filtration flow 
rates. Six models ranging from 81,000 to 
325,000 Btu per hour capacity are now 
available, with the Series II larger com- 
mercial models ranging from 400,000 to 
2.400.000 Btu. 21 





DON’T DIG THROUGH 
BURIED PIPELINES! 


Find them fast with 
DETECTRON ‘‘505”’ 


This portable precision instrument makes short 
work of determining exact location and depth 
of buried pipes, cables, manhole covers. Not 
a radical experimental design, but proven 
by years of use in municipalities and industry. 
Full effectiveness in all temperature ranges, 


Housed in rugged aluminum case, Detect- 
ron "505" features shielded loops and 
locked-in tuning for pinpoint accuracy; unit 
construction for simple maintenance. WRITE 


TODAY FOR DATA AND LOW PRICES. 


DETECTRON 


DIVISION OF TINKER AND RASOR 
Dept. E-12 @ P. O. Box 243 @ San Gabriel, Calif. 





PIPE STOPPERS 
OF ALL KINDS 


e Mechanical 
e Expanding 
e Inflatable 


SAFETY 
GAS MAIN 
STOPPER 
Co. 
INC. 


523 Atlantic Avenue 
Brooklyn 17, N. Y. 
Cable Address: GASTOPPER, N Y. | 
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Precision pipe gauges, available individ- 
ually or in sets, accurately measure pipe, 
casing, or tubing. The Kuster Company’s 
new line is made of high strength mag- 
nesium or stainless alloy; carbide anvils 
are replaceable. Designed for field or 
plant use, precision dial indicators are 
used throughout the gauges. 22 


Loud warning horns and systems, com- 
pletely adaptable to make up, simply and 
at low cost, warning systems of almost 
any conceivable character needed for fire 
alarm, plant evacuation or other signaling 
requirements are now available from Fal- 
con Alarm Company, Summit, New 
Jersey. Equipment features loudness as 
required, and range as required, with in- 
tensely loud signals of approximately 123 
to 128 db possible. Multiple horns and 
systems may be installed with complete 
freedom in the location of components so 
that both controls and signals may be 
placed most effectively and efficiently. 
Any type of central control is possible. 
Horns may be placed indoors or outdoors 
to ensure day and night hearing. Activa- 
tion may be automatic or manual, and by 
gas or electric impulse. Blasts may be 
steady or intermittent. Systems can also 
be self-powered, non-electrical, and ex- 
plosion-proof for hazardous areas. 23 


Onan, division of Studebaker-Packard 
Corporation, is introducing an entirely 
new concept in in- 
dustrial engines and 
engine-driven gen- 
erators with its new 
“J” line, a family of 
12 basic engines that 
provides such unu- 
sual features as in- 
terchangeable parts: 
choice of natural 
gas, gasoline or 
diesel fueling, and water-cooled or air- 
cooled models — all fabricated from one 
basic set of tooling. First units in the “J” 
series include one, two and four-cylinder 
models ranging from 3 to 15 kilowatts. 
Major features of the “J” line include: 
Interc angeability of parts; one set of 
tooling, which means that similar parts 
can be produced to meet all specifications 





without additional cost; and accessibility 
of all parts for servicing on one side of an 
ngine, reducing downtime and lowering 
Costs ©’ maintenance and repairs. 24 


New lioncrief smokeless, odorless incin- 
trator ias been added to the complete 
Moncrief line by the Henry Furnace Com- 
pany. \w unit, the No. IN-30, is A. G. A. 
Approved for natural, manufactured, 
mixed . LPG, measures only 36-in. high, 
18-in. ide and 24-in. deep. Equipped 


with a» automatically timed burner, the 
Unit di: >oses of up to 1% bushels of burn- 
able re ise, 25 
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Free Record. Difference in message clarity 
when impulse noise suppression is built 
into a two-way radio is demonstrated on 
a record now available from Motorola. 
Difference is illustrated in a side by side 
test of conventional two-way radio and 
the new Motorola MOTRAC Radio with 
Extender operation. On-the-job examples 
of Extender operation in and around town 
and in radio fringe areas are presented on 
the record. 26 


New universal cold water cleaner, highly 
effective for removal of greases, gums 
and oils, has been introduced by Davis 
Emergency Equipment Company. Called 
PC-5, the new cleaner meets the most 
stringent safety standards, is non-toxic 
upon inhalation, odorless, harmless to 
skin and clothing, non-inflammable, will 
not affect painted surfaces and contains an 











non-cr 


PRODUCT PARADE 


anti-oxidant for maximum protection of 
metal. The concentrate is designed to be 
cut 10 parts water to one part chemical 
for normal cleaning operations. 27 





Electrotape electronic surveying tool, is 
now available in a completely transistor- 
ized version by the Cubic Corporation. 
Operating on continuous-wave radar 
principles, Electrotape provides instan- 
taneous measurements of distances from 
250 ft to 100 miles with accuracy to 
within 1 centimeter plus 3 parts per mil- 
lion. A pair comprises a complete dis- 
tance-measuring system. New model, 
DM-20, incorporates in one tripod- 
mounted unit, a recessed parabolic 
antenna, a regulated power supply and 
compact battery and electronic circuits to 
perform actual distance measurements. 

28 


two reasons why so 
many companies are 


changing to Lancaster 


. SYNTHETIC 
DIAPHRAGMS 


Eliminates 
Accuracy- 
Robbing 
Wrinkles 


Rolls Smooth For 
Years Without Wear 


Lancaster Synthetic Diaphragms are also avail- 
able for #0 Emco, and #1 Ironclad gas meters. 
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PRODUCT PARADE 


Low-cost system for monitoring “interruptibles” and rec ding 
gas flow from multiple remote stations is now available ‘rom 
| Datex Corporation. System 





wernwer er KK 


sign. less likely to spring or warp. 
Requires only '% the storage 


(known as SD103) features 
a simplicity, ease of installa- 
TO 20” PIPE tion, long life, and minimum 
maintenance. Any flow 
measurement that hg 
: : indicated by a contact clos- 
FEATURING ' a | ure (such as naee ere 
: | index/positive displacement 
BALANCED RING meters) may be used as an 
GEAR-SADDLE input. Gas flow count is 
transmitted over commercial 
ASSEMBLY ! ul telephone lines and centrally 
| displayed on individual 5 or 
| e | 6-digit counters. Recording 
LIGHTER WEIGHT! : of counter totals may be on 
E demand or automatic under 
P: PATENT 
EASIER 10 USE | By APPLIED FOR program control. Program- 
. mer scans counters and pre- 
sented the count, with time, 
to recording device such as an IBM 523 Card Punch, paper tape 
MOUNTS AND CUTS ON SHORT LENGTHS OF PIPE! punch or electric typewriter. From 5 to 120 points may be 
It's extremely lightweight. @ More rugged .. . this new accommedated conveniently. 29 
It’s easier to handle and oper- design produces a more stable Two new flush mounted instruments for accurate measurement 
ate with the new balanced de- ring gear assembly, which is of temperature and humidity are now available from the Abrax 
Instrument Corporation. Durotherm Hygrometer Mode! No. 
AB2T and Thermometer Model No. TAB3T are designed for 
spate of competitive ples. bev- Retains extreme accuracy _of mounting flush with a wall or cabinet. Hygrometer can be used 
eling mockines. cuts, which all Mathey Pipe in temperatures up to 230 F and measures relative humidity 
Gon Ae enenied anthem Beveling Machines are noted from 0% to 100%. Thermometer measures from —30 F to 
lengths of pipe for seating th for. + 130 F. 30 
gths of pipe for seating the 
machine and cutting, making it @ Available in all sizes, from No. Bristol Series 654 Metagraphic pneumatic receiver, a strip- 
more versatile. 1 to No. 5 machines. scale oo —, ay can be used as a single unit or 
. : : ang assembled for either horizontal or vertical mounting is 
Call or Write jor Further lujormation or Demonstration » leawved in new bulletin. Instrument saves panel space and 


permits simultaneous indication of coordinated variables. 31 
Manually operated and pneumatically operated ball valves are 
wi Mallate WORKS INC described in detail in new catalog from Hills-McCanna Com- 

: . pany. Valves range in size from % through 12-in. width 

screwed, socket weld, and flanged end models for temperatures 











CONTROL GALVANIC OR 
ELECTROLYTIC ACTIO 


| ascents 
eel 
eet 





e Sizes available 1/2” and up. 


¢ Meets all Standard Federal 
and Trade Specifications. 





EPCO DIELECTRIC PIPE FITTINGS 
DESIGNED FOR USE IN CONNECTING SIMILAR 
OR DISSIMILAR METALS IN GAS, AIR OR 


i fe) ee VAC WATER LINES TO CONTROL ELECTROLYTIC OR 


GALVANIC ACTION 








Extra Heavy All-Malleable COUPLING 


Engineered for latest distribution pressures and for installation 
ease. Inspect its construction and quality materials in detail. 
Provides More Deftiection Than Ever 


Top Quality for 22 Years in Gas | 
Distribution Equipment 


Get helpful PERMANENCY Rely on Norton-McMurray for the | 
a oe finest! NORMAC continues to modernize and im- 
detail draw-. prove couplings and fittings in step with latest gas 
ings&much distribution demands. 22 years experience concen- | 
helpful data trated on ONE purpose . . . the BEST! Today, | 
izing ornew Major gas distribution companies say “NORMAC” | 


installations. to define their standard of quality. 


NORTON - McMURRAY Mig. Co. @ EPCO SALES, INC. 
919 N. Michigan Ave ® Chicago 11, lil. | 3204 SACKETT AVENUE e CLEVELAND 9, OF !0 
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New series 62 heavy Pneumatractor, in- 
troduced by Schramm, Inc., is basically a 
self-propelled 125 cfm air compressor, 














INDUSTRIAL GAS ENGINEER, prefer- 
ably a licensed ME or CE, with a knowledge 
of gas distribution, pressures, piping, regu- 
lation and metering. Should also have a 
knowledge of fuel combustion, application 
of gas to industrial processes on a competi- 
tive basis, and a basic understanding of 
metallurgy and heat treating. Applicant will 
be expected to have ability to make sales 
presentations, pleasing personality and the 
desire to represent the employer in civic 
activities. A gas and electric utility in 
New York state with an expanding promo- 
tional program, offers full insurance benefit 
plans and liberal fringes. Box 231, American 


Gas Journal, P. O. Box 1589, Dallas 21, Texas. 





mounting wide variety of accessories, and 
featuring “controlled delivery”, permit- 





ting selection of 42, 84 or 125 cfm capac- 
ity, making it possible to operate pneu- 
matic tools at the same time an accessory 
is being used. Other new features are an 
independently mounted box steel frame 
to which all accessories are attached, clear 
vision panel board, re-designed clutch 
and brake pedals with individual wheel 
braking, improved hydraulic steering as 
standard, heavy pressed steel wheels and 
double-use swing seat. Gasoline and 
diesel units available. Accessories include 
new Model 12F Backhoe that excavates 
to depth of 12-ft. 8-in. with 12, 18, 24 or 
36-in. buckets and starts digging 20-ft. 
7-in. from rear axle. ao 


Strongest guarantee on commercial water 
heaters has been issued by A. O. Smith 
Corporation. Each unit in the Burkay line 
carries a five year guarantee against fail- 
ure of copper coil, heat exchanger or 
burner. Complete replacement wiil be 
made of the faulty part. 34 





FOR SALE 


Propane-Air Plant consisting of: 
One 18,000 gallon water horizontal pro- 
pane storage tank. Pressure 200 psig., 
100°F. 
Two gas-air machines manufactured by 
Eaton Metal Products Company. 


Class - VM-3 
Serials - 461 & 443 
Capacity - 500 Cfh 
Heat Exchanger Inside 38 sq. ft. 
Outside 11 sq. ft. 

Maximum Working 

Pressure — 250 psi. 
BTU Range -550 BTU and 

up 


Plant rec ently taken out of service since the 
community is now served with natural gas. 
Equipment may be inspected in place. 

Will consider any reasonable bid for the 
complete unit or for separate items. 
Purchaser to remove all equipment and 
take possession of equipment as is. 


H. A. Hovik 


Western Power & Gas Company 
Sioux Falls, South Dakota 

















THE TRENCHER 














WITH 


Aileteay SIMPLICITY! 








































DITCH 





WITCH 














TT RENCHER] 











Choice of 9 or 12 HP track models; 
7, 9, 12 or 30 HP on rubber tires. 
































NEW CRAWLER 
DITCH WITCH 


12 HP MODEL M4-22CR 








Out-Digs 
Out-Economizes 
Out-Performs 


ANY MACHINE IN 
ITS DIGGING RANGE! 


Trench to 12” wide, to 5’ 
deep. Digs in any kind of soil. 


No sport car style... looks rugged 
because it’s built rugged, heavier 
materials, heavy-duty parts, more 
work-weight, extra traction and 
flotation . . . to dig in hard or soft 
soil... offers simple operation, easy 
steering, high maneuverability! 


CHARLES 


MACHINE WORKS, INC. 
602 BIRCH ST. © CALL COLLECT: FE 6-4404 
PERRY, OKLAHOMA 
















































































































































































































PRODUCT PARADE 


New bulletin describing Model AM-2 and 
AM-4 packaged compressors is available 
from C-B/Southern, division of The 
Cooper-Bessemer Corporation. Package 
compressors, available in more than 25 
models, from 100 bhp to 1100 bhp and 
with discharge pressures up to 6000 psi, 
are ready for quick installation. 35 























New 8-page control valve catalog DCV-| 
available from OPW-Jordan shows com- 
plete line of control valves from % to 
6-in. sizes; metals available include ductile 
iron, cast iron, cast steel, stainless steel, 
bronze, monel and aluminum. Data covers 
pressure and temperature ratings, fea- 
tures, capacity charts, names of parts, 


dimensions, flow chart, diagrams of var- 
ious hook-ups, sample specifications and 
information on when to use a controller 
and when to use a positioner. 36 


Nine Caterpillar general application 
buckets (three types for each of three 
models) match capacities to materials, by 
joining six previously available buckets 
(two types for each model). Number of 
buckets now offered for the 966, 944 and 
922 loaders totals fifteen. Features in- 
clude: new extended cutting edges; self- 
sharpening edges induction hardened to 
retain good penetration; cast steel corner 
pieces welded to cutting edge and to 
bucket to provide maximum strength. 
Holes for mounting bucket teeth 


adapters are pre-drilled. Five : ypes 
available for each of the three Cat v. ieel- 
type loaders are: standard buckets, . {fer- 
ing broadest application potential; ‘ight 
material buckets to handle easily-lcided 
material; reduced capacity bucket: for 
heavier-than-average material and | eavy 
duty service; narrow width buckets to pro- 
vide good penetration in tightly packed 
materials; and standard width, increased 
capacity buckets for work in lighter ma- 
terials, but in applications calling for a 
standard width bucket. Capacities for the 
922, 944 and 966 standard buckets provide 
optimum load of 3000 Ib/yd material, 
Normal rating capacity can be <deter- 
mined by multiplying standard bucket ca- 
pacity by 3000 Ib. 37 











PROFESSIONAL DIRECTORY 








LP-gas 
peak shaving 
and stand-by 

plants tor 
+ municipalities 
+ industry 

+ design 

* construction 


EMPIRE GAS 
ENGINEERING CO. 


P.O. Box 1738. 
Atlanta 1. Georgia 











@ STAND BY, PEAK-SHAVING MIXERS & PLANTS 
@ SAFE - SIMPLE - AUTOMATIC 
@ DESIGN—ENGINEERING —CONSTRUCTION 


APPLIED ENGINEERING COMPANY 
ORANGEBURG, SOUTH CAROLINA 














CORROSION SURVEYS 


QTEELE . 


CATHODIC PROTECTION 
& ASSOCIATES, INC. 


» 
DESIGN AND 


INSTALLATION 


1405 Dutch Valley Place, N. E. Phone 876-8403 
ATLANTA 9, GEORGIA 











COMMONWEALTH 
SERVICES INC. ASSOCIATES INC. 


Management and Consulting and Design 
Business Consultants Engineers 
300 Park Ave. 209 E. Washington Ave. 
New York 22, N. Y. Jackson, Michigan 
OTHER OFFICES: 
1 Main Street 1612 K Street, N.W. 
Houston 2, Texas Washingten 6, D.C. 





























- Design 
- Engineering 
- Construction 


"PROPANE 
NTS 


okie: e.@ r. 4 ¥ © ) WWN Ss i a, ee) Incorporated 


11 WEST 42ND STREET, NEW YORK 36, N.Y 














WHITMAN, REQUARDT AND ASSOCIATES 
Engineers 
Design—Supervision—Reports—Valuations 
Publishers of the 


HANDY-WHITMAN INDEX OF PUBLIC UTILITY CONSTRUCTION COSTS 
now in its 35th year 


1304 St. Paul Street Baltimore 2, Maryland 



























LEAKAGE “UNACCOUNTED 

DETECTION FOR” SURVEY 
Mitigation Programing ENGINEERING 

_Edson F. White, P.E. CORP. 


2 Linden Street 
Reading, Mass. 


UL 


ING SERVICE FOR ALL _ 














CORROSION MITIGATION INC. 


ENGINEERS - CONTRACTORS 
908 BOULDER CREST DRIVE MARIETTA, GEORGIA 


CATHODIC PROTECTION SURVEYS; DESIGN AND 
INSTALLATION; INSULATOR TEST SERVICE 


AN AMP OF PROTECTION IS WORTH MANY A POUND OF PATCH 
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Sell to the Gas Industry 
Consistently, Economically 
with American Gas Journal 
Professional Directory Advertising 
Write Box 1589, Dailas, Texas for rates 











BLACK & VEATCH 


CONSULTING ENGINEERS 
Natural Gas, Electricity, and Water Utilities 
Production, Transmission, Distribution 
Reports, Design, Supervision of Construction 
Investigations, Valuation, and Rates 
1500 Meadow Lake Parkway, Kansas City 14, Missouri (Since 1915) 


e 
Harold Baler, inc. 
COMPLETE LP-GAS FACILITIES 


STORAGE « MIXING * DISTRIBUTION 
DESIGN « ENGINEERING « CONSTRUCTION 


150 W. FIFTH ST., CHESTER, PA. » TRemont 2-3115 
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PORTABLE PLANTS 















Engineering - Construction 


PACKAGE PLANTS 
Peak Shaving & Stand-by Plants 
for aahia ad Utilities COMPLETE SYSTEMS | 


AMERICAN LIQUID GAS CORP. {32 <ici(.'S. 
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Ca- 
37 
an 5 Equalize pressure in new line. 
et Contract and raise stopper. 
Close valve and remove stop- 
ping machine. (New piping is 
es now under full pressure.) Bolt 
s Mueller H-17346 Completion 
Machine to gate valve, open 
DN valve and screw completion plug 
into top of fitting. Remove ma- 
chine and gate valve and bolt 
completion cap to flange of fit- 
= ting. 
Remove CH-6 Machine. Attach 
4 new line to fitting and extend to 
next valve. (Companion flange 
may be used to connect line or 
oa threads may be cut off for weld- 
— ing connection.) 
These fittings and machines are just a small part 
of Mueller’s complete system of No-Blo products 
—products especially designed for use with fluid 
i facilities under pressure. 
" 5 O L U T i Oo A : No-Blo products and methods make it possible 
to extend dead ends, to transfer service to another 
Line has been safely tied in under full sys- line, to isolate a section of line, to repair leaks, 
tem pressure without shutdown or other to make tie-ins, to run laterals, to install or re- 
disturbance to operating facility. Only place equipment—all under full operating pres- 
vail maintenance-free fitting remains in new sure in a safe, controllable manner and without 
— line—no valve! Stopping machine may be shutdown! r 
re-mounted on fitting and line stopped-off The No-Blo System is typical of the constant 
whenever needed. attention to detail—and more than a century of 
experience—in research, design and engineering 
that is a part of all Mueller fittings and equip- 
ment. 
Mueller also manufactures a full line of com- 
fe ponents for water distribution systems, fire pro- 


tection systems and plumbing systems. 


Write for complete information 
and specifications. 


MUELLER €oO. 
DECATUR, ILL. 


Factories at: Decatur, Chattanooga, Los Angeles 
in Canada: Mueller, Limited, Sarnia, Ontario 
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Captan (uiw& = wl 
of the Guard ee e 
Reporting 
ON SPECIALIZATION... 
CAPTAN (whose only business is GAS ODORIZA- 
TION ) provides the greatest variety of odorants in the 
industry—a SPECIALIZED odorant to meet ever) 
demand of climate, transmission and _ distribution. 
Don‘t delay... 
Phone, wire or write us today! 
NATURAL GAS ODORIZING, INC 
P.O. BOX 15252 * HOUSTON 20, TEXAS B pn 


AMERICAN GAS JOURNAL, December, 196! AM 





CONTROL...essential element in economy! 


In any engineering or construction project the real basis of economy is fast completion. Brown & Root has 
become legend for putting plants ‘‘on the line’’ ahead of schedule. This is possible because, with its 
own personnel and equipment, Brown & Root has the capability of a “‘turnkey’’ job. Every step is care- 
fully controlled, from engineering through the manifold steps of construction and equipment installa- 
tion. This ‘‘control’’ can be interpreted in fast, economical completion for you. If your organization is 
planning new construction or plant expansion, you'll profit by talking to the man from Brown & Root. 


BROWNsROOI 


ENGINEERS « CONSTRUCTORS 





NEW YORK TORONTO 

LONDON EDMONTON 

MONTREAL SAO PAULO 
WASHINGTON 


POs OFFICE BOX 3, HOUSTON 1, TEXAS CABLE ADDRESS: BROWNBILT 
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A DISTRICT or INDUSTRIAL GAS REGULATOR 


designed for high sensitivity and accuracy 


DOWNSTREAM BLEED TRAVEL INDICATOR RUGGED CASINGS 


No atmospheric bleed. Pilot Fully enclosed, rugged indi- Heavy gauge, deep drawn steel 
bleeds gas to downstream cator shows inner valve posi- diaphragm casings provide am- 


system. tion at all times. 


FILTER PILOTS 

Type P594-1 filter assures Choice of five pilots for dif- 

clean gas supply to pilot. ferent pressure ranges, and 
proportional bands for extreme 
sensitivity. 








ple protection. 


SHAKEPROOF CONNECTOR FULL PORT BODIES 

Positive locking stem connec- Double ported bodies with op- 

tor holds against stem torque tional metal-to-metal seating 

and vibration. or “‘O”’ ring soft seats for tight 
shut-off. 











Specially designed recorder is now 


available. Easily mounted on 


upper casing. Indicates percent 


of valve opening on an eight-inch 


chart. Ideal for estimating flow 


Write for Bulletin P-298E 
FISHER GOVERNOR COMPANY, MARSHALLTOWN, IOWA 


when balancing regulators in a 


Coraopolis, Pa. / Woodstock, Ontario / London, England distribution system. 


If it flows through pipe anywhere in the world 
...chances are it’s controlled by....... 
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For Complete FREE Information 


= On New Equipment and Products in “Product Parade” 
<= On New Literature, Catalogs, Brochures in “Bulletin Board” 


= On All Advertised Products and Services in This Issue 





Use the handy ‘‘Ready-Reply’’ Cards Below 





1. For more information on Advertised Products or Services in 
this issue .. . list the page number of the advertisement and name of 
R the advertiser. 
Keep informed on the new- 
2. For more information on New Equipment, Catalogs and Sales 


est in equipment and serv- Literature reviewed in this issue, circle the code number on the 
card below corresponding to the code number of the New Equip- 

ices in the fast changing ment or Literature ifem. 

gas distribution industry! 3. Then print or type your name, title, company and complete mailing 
address .. . detach and drop in the mail. 


Send me further details on PRODUCTS or SERVICES ADVERTISED on pages ! have listed below. 
Pas 

LIST HERE for more Page By Page By _ 
‘information about ,; wmee By Page ails, 


ADVERTISED ' Page By Page ’ By 
. ' Page By Page : _By_ 


Circle code number corresponding to NEW EQUIPMENT or LITERATURE items following in this issue. 


\ 1 2 3 4 5 6 7 8 > 10. 13. 2 3" 4 1S 6 TF tee 
2% 22 23 #24 25 26 2F 2B DWWIHNH 2S KHeBS HW BW se 


‘CIRCLE NUMBERS for ! 
NEW EQUIPMENT | 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 
“AND LITERATURE 61 62 63 64 65 66 67 68 69 70 71 a> Fe 2% 24: FO FF Fen ee  ee 
Re ' 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 
101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117.118 119 120 
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: " Please print or type below. [| Please send me index of 1960 content. 
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doesn’t pay... 






And there’s no need for 
you to go to the effort of 





“snitching” an associate’s 


copy when you can have 
your own 


Gas Journal 


THE MAGAZINE OF GAS DIST 


delivered directly to your 
home or your desk for only 
25 cents a month... including 
your choice of any one of 
these BONUS HANDBOOK 


CORROSION NOTEBOOK 
New 132 page manual on Corrosion—W™ 
causes it, how to prevent it, how to fini 
case histories, unique ideas in equipmen! 





No material — for every operating man 
Postage Stamp TOWARD BETTER MANAGEMENT 
Necessary Fifteen practical chapters covering 
If Mailed in the Supervision, improved Office eee ures 
United States tive Public Relations and related manage 
problems. 











BUSINESS REPLY MAIL 


FIRST CLASS PERMIT No. 1091 DALLAS, TEXAS 








American 


Gas Journal 


P. O. Box 1589 


DALLAS 21, TEXAS 


[] Better Communications 


[] Gas Distribution and Utilization Handbook 
($3 in U.S. and Canada, $5 elsewhere) 


Name__ 


Company 
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cae ie 










OK...1 repent! Please send me the next 13 issues of 
the AMERICAN GAS JOURNAL plus the BONUS HANDBOOK 


i have checked: 


[] Corrosion Notebook [] Modern Service Dispatching 
[] Better Management 


MODERN METHODS OF 

SERVICE REQUEST DISPATCHING 
Shows how the principal problems of disp 
ing can be licked . . . practical methods 
minimizing standby and overtime, preci 
work loads and utilizing modern took ® 
maximum efficiency. 


A COMMON SENSE APPROACH TO 
BETTER COMMUNICATIONS 
Twelve chapters of proven ways to ince 
your effectiveness . . . including How to 
Creatively, How to Listen, How to "i 
Superior Letters and Reports. 


39th ANNUAL GAS DISTRIBUTION AND 
UTILIZATION HANDBOOK It 


Newly revised and expanded special isi C 
the American Gas Journal devoted to op" 











mately 250 tables, formulas, graphs an TI 
grams indexed for reference to probletit 

volving gas distribution and transmissic qi 

pe 

Send no money..h y 











Just complete an¢ 
mail this postpaid 








Please check division : READY- REPLY. “CAR 





_ of industry engaged in: 


(Ges Utility - personal subser 





to réceive you 


the 





CJ Appliance Mfr. relate Mi aa-y-) Handboo 


[] Consultant 


rc 


‘}] Contractor 


CO Equipment Mfr. 
CJ Other: 





We will bill you ie 
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a little pot 
of soapy water 
tells you all 
you need to 

know 





It's easy to test the tightness of your pipe joints when you make connections with Dresser 
Couplings and Fittings. All you do is “paint” the joint with soapy water and check for bubbles. 
That's all. No X-Rays, no elaborate equipment, no multi-step inspection process. Controlled 
quality standards maintained under ideal factory conditions pre-assure soundness, eliminate 
porosity, other possible joint defects. Thus the soap test merely confirms proper installation. 
Mae soapy water your inexpensive test device — specify Dresser with confidence. 


‘s ame 


DRESS DIVISION 
BRADFORD, PENNSYLVANIA 


DRESSER 
INDUSTRIES, INC., 


OIL « GAS 
CHEMICAL 
ELECTRONIC 
INDUSTRIAL 
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